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- GUSTAVO CUMIN 


Direttore dell’Istituto di Geografia e dell’Istituto di Vulcanologia 
dell’Universita di Catania. 


L’eruzione laterale etnea 
del novembre 1950 - dicembre 1951 


(Con 6 fig. nel testo e 17 tav.) 


1. - L’ andamento dell’eruzione. 


L’eruzione (1) scoppid, del tutto imprevista, alle ore 22 del 
giomo 25 novembre 1950. La sua fase iniziale fu assai tran- 
quilla, basti pensare che alla Cantoniera Etnea, posta a 1882 m. 
ed a 6.5 chm. circa in linea d’aria, non si percepi nessun feno- 
meno e l'inizio dell’eruzione passd del tutto inosservato. 

Una diecina di giorni prima il cratere di N.E. registrd un 
aumento della sua attivita, s’incrementarono le emissioni di va- 
pori e le esplosioni si fecero udire di frequente, si verificarono 
anche esplosioni con lancio di materiale minuto coevo, che an- 
neri la neve circostante al ciglio craterico. 

Cosi il giorno 8-XI-50 verso le ore 4 si osservarono dei ba- 
gliori provenienti dal cratere di N.E. Il giorno 9-X, alle ore 4, 
fu sentita al Grande Albergo dell’Etna ed alla Cantoniera una 
scossa sismica di grado V e dopo mezz’ora (4,30) ne fu perce- 
pita un’altra, perd meno intensa; le due scosse non vennero sen- 
tite a Nicolosi. 

Lo stesso giorno dalle ore 4 alle 8,30 si verificarono forti 
esplosioni al cratere di N.E., esplosioni che furono udite sino 
alla Cantoniera. I] giorno successivo (10-XI) il cratere di N.E. 


(1) Presero parte alla lunga serie di osservazioni i| dott. ABBRUZZESE D., 
il dott. CUcUzza-SILvesTRI, S., i  custodi dell’ Osservatorio etneo : 
BARBAGALLO V., capo guida, e CARBONARO G., guida, tutti dell’Istituto di 
Vulcanologia dell’ Universita di Catania, allora diretto dal compianto 
prof. De Fiore O., ed il dott. SPERANZA F. dell’ Istituto di Geografia della 
stessa Universita, ; 

Ringrazio tutti della loro preziosa collaborazione che rese possibile lo 
studio dettagliato di questa interessante eruzione. 
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dava esplosioni, senza lancio di materiale, ogni cinque minutl. 
Questa attivita si intensificd il giorno 19-XI e se indicava che 
il magma era salito assai nel condotto vulcanico non era, né po- 
teva essere, un indizio di un’imminente eruzione. Molto spesso, 
nel passato, il cratere di N.E. ha registrato, anche per dei mesi, 
una simile attivita, senza che a questa sia seguita un’eruzione 
laterale. La notizia poi di un « candido pino pliniano » levatosi 
nella notte dal 25-XI é pura fantasia (1). 

L’eruzione s’inizid alle ore 22 con |’aprirsi di bocche esplo- 
sive in alto ed effusive in basso tra le quote 2820 e 2600 m. 
poste tutte su di una frattura radiale lunga in origine 530m. e 
diretta da Ov. 8°-S a E. 8°-N. Dalla bocca pid bassa a 2600 m. 
sgorgd la lava, che rapidamente percorse 1 ripidi pendii, posti tra 
la Valle del Leone e la Valle del Bove, e suddividendosi in 
diversi bracci circui il M.te Lepre, antico cono avventizio, di 
epoca ignota, dirigendosi verso il M.te Finocchio superiore. 

Poche ore dopo, verso le 23,30, la frattura si prolungd verso 
il basso sino a raggiungere la quota di 2250 m.; a tale altezza 
si ebbe la fuoruscita del magma e questa bocca effusiva fu quella 
che si mantenne attiva per tutta la durata deli’eruzione. 

Nello stesso tempo si aprivano, pili a ponente e poco piv 
in basso, due altre bocche effusive, rispettivamente a quota 2300 
e 2270, che dopo aver dato due brevi colate laviche cessarono 
ogni attivita. 

Intanto con l’aprirsi delle bocche esplosive ed effusive infe- 
rlorl cessO ogni attivita, eccezion fatta per quella di esalazione, 
delle bocche superiori, la cui lava era ferma e per buona parte 
oscura gia alle ore 3 del giorno 26-XI-50. Nello stesso tempo 
la lava emessa dalle bocche effusive inferiori aveva raggiunto e 
di poco superato il M.te Finocchio superiore, percorrendo in 3 
ore poco pid di 3 chm. 

L’apparato eruttivo si era, nel giro di poche ore, sostan- 
zialmente stabilizzato e non si verificarono che poche succes- 
sive modificazioni, la pid importante delle quali fu il definitivo 


(1) La notizia in proposito é riportata, in due note di supergid uguale 
tenore, pubblicate da A. D’Arrico, una nell’Universo del marzo-aprile 1951 
e |’ altra nel Giornale del Genio Civile del febbraio 1951. Tutte e due 


le note contengono osservazioni che nella miglior ipotesi si possono consi- 
derare fantastiche, ; 


accentrarsi dell’attivita esplosiva alla bocca di quota 2500, ac- 
centramento che si verificd gid dopo tre giorni dall’inizio del- 
l’eruzione. 

Nel frattempo tanto il Cratere centrale che quello di N.E. 
rimasero in perfetta calma, emettendo soltanto tranquillamente 
1 soliti vapori bianchi. 

Intanto la lava avanzava con marcia inesorabile e gia alle 
7 del mattino del 26-XI essa trovavasi a quota 1250 m. del 
Piano Bello, dopo aver superato i ripidi declivi sopra il M.te 
Finoccchio inferiore e sommergeva rapidamente i muraglioni a 
secco costruiti per difendere il Piano Bello dalle alluvioni del- 
l’alto pendio della Valle del Bove. 

Il fronte lavico, non molto ampio, si dirigeva, con una ve- 
locita di 35-40 m. all’ ora, verso il Fosso Fontanelle minac- 
ciando cosi, ancora perd alla lontana, le pendici inferiori della 
montagna. 

L’attivita esplosiva alle bocche era notevole, con intensita 
variabile; a periodi di esplosioni quasi continue seguivano altri 
con esplosioni a notevoli intervalli. La caduta di minute scorie 
vetrose nere coeve era continua e spesso assal molesta. 

L’efflusso lavico, continuo ed imponente, alimentava sem- 
pre il fronte, che seguendo le spinte interne e la morfologia del 
terreno si instradd, rompendo lateralmente la crosta lavica gia 
raffreddata, verso il Piano Bello, di modo che il fronte verso 
il Fosso Fontanelle si arrestd dej tutto nella giornata del 29-X], 
e l’avanzata prosegui nella nuova direttrice (verso S.E. cioé 
verso la rotabile Milo-Rinazzo). La velocita, data la caratteri- 
stica pianeggiante de] terreno e le asperita di lave non molto 
antiche (principalmente del 1811), era modesta e s’aggirava tra 
1 35 ed i 40 m. all’ora. La corrente lavica, che si estendeva su 
degli incolti improduttivi formati da ginestreti pil o meno radi 
e da magri pascoli di proprieta della Mensa vescovile di Cata- 
tania, si dirigeva verso le « Casedde del Vescovado », altri- 
menti note sotto il nome di rifugio dello « Sciancato », alle 
quali era annessa una grande cisterna ed un gruppo di annosi 
ploppl. 

Le «casedde », le prime distrutte tra le opere umane, ven- 
nero investite il giorno 29-XI alle ore 9,15 e la lava continud 
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nella sua lenta corsa verso oriente, ma si arresto poco oltre a 
quota 1100 m. 

Un fenomeno atmosferico frequente era la formazione di vor- 
tici che si spostavano rapidamente con un caratteristico fruscio, 
che causava spesso panico presso gl ignari spettatori. Si trattava 
di un fenomeno comune in tutte le eruzioni e che in questa, per 
la maggiore estensione delle lave, acquistava una maggiore in- 
tensita. Talvolta sulla superficie delle lave fluenti o ferme, ma 
ancora calde, si osservavano diversi (sino a cinque o sei) vortici 
contemporaneamente. 

Tanto il braccio lavico che si dirigeva verso Milo quanto 
quello del Fosso Fontanelle, malgrado il continuo efflusso lavico, 
avevano fortemente diminuito la loro velocita, sino a fermarsi, 
impedendo cosi |’ulteriore avanzarsi della lava. 

Le masse laviche si erano estese in altre zone, non alimen- 
tando ; due fronti che cosi si arrestarono. Infatti il giorno 2 
dicembre 1951 (1) dalla zona sopra il M.te Finocchio inferiore 
la lava si diresse verso sud, invadendo la contrada Zapinello e 
puntando cosi verso la Val Calanna e Zafferana. Da sotto M.te 
Finocchio inferiore altra lava si dirigeva verso la plaga sita sotto 
la Rocca Capra. 

Si cominciavano (4-XI]I) ad osservare le prime sovrappo- 
sizioni laviche, che, scorrendo sulle lave precedenti ancora cal- 
de, riuscivano a raggiungere quote pit basse. Una sovrapposi- 
zione si diresse verso il Fosso Fontanelle, ma si arrestd il 5-XII, 
non spingendosi oltre il fronte gid fermo. Pii attiva fu la so- 
vrapposizione che si diresse verso Milo e che il giorno 6-XII 
con una velocita di 60 m. all’ora si spinse oltre al fronte pre- 
cedente ed investi, nella stessa giornata, i primi vigneti. I] fronte 
lavico si divise in tre digitazioni delle quali la pid meridio- 
nale puntd verso Milo, la centrale scorse in direzione di Ri- 
nazzo e la pid settentrionale si diresse verso il Fosso Cacocciola. 
Il loro movimento fu lento ma nelle zone pid elevate si notavano 
altre ed abbondanti sovrapposizioni, che scorrendo su terreno an- 
cora caldo (lave precedenti) perdevano minor quantita di ca- 
lore e si mantenevano a quote pit basse, pit’ calde e quindi pid 


(if) Tay & fase di arresto » indicata dal D’ ARRIGO, op. cit., dal 1° 
al 2 dicembre, si é verificata solo nella fantasia dell’ A. 


fluide delle masse laviche precedenti ed ormai gid ferme. | 
fronti delle nuove colate sovrapposte si spingevano cos} pid in 
basso, divenendo spesso minacciosi per le opere umane. 

D’altro canto, parte della massa lavica, giunta al salto tra 
M.te Finocchio superiore e quello inferiore, si disperdeva sul 
Piano Bello ed in parte si dirigeva nell’ampia zona, ancora ri- 
sparmiata, sita tra M.te Cerase e Rocca Capra. 

Il rallentamento dei fronti lavici fece erroneamente sup- 
porre, anche a causa della nebbia che rendeva invisibile ]’ap- 
parato eruttivo, una diminuzione dell’ attivitd eruttiva, che in 
realtaé invece si mantenne, alle bocche effusive, quasi costante. 

Il giorno 10-XII una notevole sovrapposizione si avanzava 
verso la proprieta Carpinati, nella notte successiva essa, con un 
fronte attivo alto circa 20-25 m., progrediva minacciosamente sul 
ripido pendio con una velocita di 60 m. all’ora. Da essa, a quota 
1125 circa, si staccava un braccio che girando ad est, sotto M.te 
Cagliato, si dirigeva al Fosso Fontanelle, costituendo cosi una 
nuova minaccia per il paese di Furnazzo, ma mentre questa di- 
ramazione proseguiva e, superando Ja mulattiera Furnazzo - Pie- 
tracannone, il giorno 12-XI]] si arrestava senza aver raggiunto 
l’alveo del Fosso Fontanelle, il ramo principale rallentava di 
molto la sua velocita, ed appariva, pur mantenendosi costante 
l’efflusso delle bocche laviche, meno alimentato. 

Cid si doveva al fatto che le masse laviche avevano, in 
parte, preso, a partire da sotto M.te Finocchio superiore, la di- 
rezione di mezzogiorno, puntando cioé, ancora alla lontana, verso 
la Val Calanna. L’ avanzarsi delle lave era lento, anche per le 
frequenti sovrapposizioni; sul Piano Bello, cominciarono ad ap- 
parire le prime colate effimere provocate dalla fuoruscita, dalla 
corazza gia solidificata, della lava interna ancora fusa; la_pri- 
ma di esse, si manifestd in una zona vicina alle ormai sommerse 
« Casedde del Vescovado ». 

Il giorno 16-XII, apparve sopra il Fosso Cacocciola una 
piccola ma rapida corrente lavica, in parte sovrapposta ed in 
parte affiancata alle lave quasi ferme. Esile dapprima, essa nella 
giornata successiva aumentd di volume ed invadendo il letto del 
Fosso Cacocciola e le sue sponde taglid alle ore 0,30’ del 18 
dicembre la rotabile Milo-Furnazzo, provocando cosi la prima 
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interruzione stradale. La piccola ma dannosa corrente si arrestd 
il giorno dopo, a quota 765 m., poco sotto la rotabile. 

L’ interruzione stradale durd poco, gia lo stesso giorno 
venne costruito un sentiero per il passaggio degli uomini e degli 
animali, e pochi giorni dopo anche la rotabile era, malgrado il 
calore delle lave, gia utilizzabile, per opera del Genio Civile. 

Intanto sia il fronte lavico di Milo-Furnazzo che quello di 
Val Calanna rallentarono e si fermarono il giorno 25-XII del 
tutto, e se non fosse stata per |’attivita esplosiva e per il vivo 
riverbero delle lave dell’alta zona della montagna, si sarebbe 
potuto credere in una notevole diminuzione dell’attivita eruttiva. 
La mancata alimentazione dei fronti lavici fu dovuta al fatto 
che il magma defluiva da M.te Finocchio inferiore verso il ter- 
reno quasi planeggiante posto sotto Rocca Capra ed occupato, 
in parte, dalle lave del 1811. 

La lava, riempito il terreno pianeggiante, prese la via del 
Fosso Fontanelle e nella stessa mattinata (28-XII) essa copri la 
piccola, ma utile sorgente di Fontanelle e prosegui verso valle, 
destando nuovamente allarme negli abitanti di Furnazzo. Nella 
stessa glornata, una sovrapposizione lavica si dirigeva dal Piano 
Bello verso Val Calanna. 

La lava del Fosso Fontanelle avanzava pit rapidamente 
ed aumentava di portata e, passando su terreni umidi, provocava 
(29-XII) una forte esplosione freatica con lancio di pietrame, 
che mise in fuga 1 contadini intenti a tagliare gli alberi (casta- 
gni) onde salvarli dall’incendio. Fortunatamente non si ebbero 
danni alle persone. La lava proseguiva e lo stesso giorno supe- 
rava ed investiva il ponte della Finaita, sulla mulattiera Fur- 
nazzo-Pietracannone e scendeva, rallentando, pid a valle. 

Intanto la lava di Val Calanna si fermava, mentre una 
nuova ma modesta sovrapposizione lavica s’avanzava sul Piano 
Bello. 

Nella notte del 31-XII, una notevole sovrapposizione la- 
vica imbucava il Fosso Fontanelle; essa era molto calda e si 
avanzava con una velocita di poco superiore ai 100 m. all’ora. 
Il suo avanzarsi sul terreno umido, non coperto dalle precedenti 
colate, era accompagnato da numerose esplosioni freatiche, che 
lanciavano anche brandelli di lava incandescente che causarono 


incendi di alberi. Una « casedda » venne investita e distrutta 
nel giro di quattro minuti. 

E” stato questo l’episodio di maggior violenza verificatosi 
al fronte lavico. La colata proseguiva il suo cammino, dando 
origine ad alcune colate effimere ed investendo, alle ore 18,40 
del 3-I-51, il ponte sulla rotabile Furnazzo-Linguaglossa, inter- 
rompeva cosi, per la seconda volta, il traffico. Proseguendo la 
sua corsa la lava passd, nella serata del giorno successivo, sotto 
il ponte della strada Furnazzo-Sant’Alfio, che rimase intatto e, 
dopo poco pit di un centinaio di metri, la massa lavica si pre- 
cipitava lungo il dirupo verticale, alto quaranta metri circa, 
della Cava Secca. 

La massa lavica si rompeva in grossi ammassi plastici ed 
incandescenti che precipitavano al fondo con un sordo rumore. 
Ai piedi del salto Ila lava prima formé una conoide dalla quale 
s! dipartiva una nuova corrente lavica rigenerata. La perdita di 
calore nel salto e ia parziale dispersione del materiale lavico 
permettevano la ricostituzione di una colata assai pit piccola e 
meno calda che si fermd dopo un percorso di 630 m. a quota 
625 s.l.m., quota questa che rappresenta il punto pid basso rag- 
giunto dalle lave in questa eruzione. 

Numerose apparvero le colate effimere nella lava del Fosso 
Fontanelle, ma ben presto anch’esse si raffreddarono ed il giorno 
12-I era cessata su questo ramo lavico ogni attivita ed il giorno 
successivo s iniziavano, sulla lava ancora caldissima, i lavori 
per creare un passaggio sopra di essa. 

Continuava intanto, sebbene rallentato, il movimento delle 
lave verso Val Calanna, movimento che veniva alimentato da 
sovrapposizioni laviche che in parte ricoprivano le colate prece- 
denti gid ferme od in via di fermarsi o si affiancavano ad esse 
occupando altri terreni produttivi. Apparvero anche delle colate 
efmere che si estesero anch’esse, in parte, su terreni coltivati 
aumentando cosi l’area danneggiata. Cosi il giorno 13-[ venne 
investito e totalmente sepolto un frutieto recintato, davanti al 
quale la lava precedente s’era fermata, alcuni giorni prima, a 
pochi metri di distanza. 

La massa lavica era in evidente diminuzione e solo bracci 
di minor portata scendevano, passando sotto Cerazzo, verso la 
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Val Calanna, mentre altri, di scarsa importanza, si disperdevano 
sul Piano Bello o si dirigevano sotto Rocca Capra; si notava 
ancora la presenza di alcune colate effimere. Le colate laviche 
non riuscivano a scendere pid in basso; una visita, fatta il 25 
gennaio 1951, mostrd una notevole diminuzione dell’afflusso la- 
vico, che venne valutato a circa un terzo di quello iniziale. 

S’inizid cosi alla fine di gennaio (26-I) la seconda fase del- 
l’eruzione consistente in efflussi lavici non molto abbondanti e 
tranquilli, senza nessuna manifestazione esplosiva, fase che duréd 
sino alla notte tra l’uno ed il due dicembre 1951. 

In tutto questo lungo periodo (poco pid di dieci mesi) la 
lava scorreva in parte scoperta ed in parte in condotti incassati 
nelle lave gid raffreddate, dai quali usciva a quote tra 1 1750 
ed i 1600 m., per correre poi in superficie sulle lave precedenti 
formando cos} in qualche zona dei notevoli accumuli. In qualche 
punto si formarono anche delle intumescenze laviche che die- 
dero origine poi a colate effmere. 

In genere queste lave non si spingevano assai in basso, esse 
si fermavano tra i 1550 ed i 1600 m. e solo occasionalmente 
sl spinsero a quote leggermente inferiori. 

Dalla bocca effusiva la lava usciva per due canali che dopo 
circa duecento metri di percorso si riunivano; essi, visti di notte, 
avevano |’ aspetto di una ipsilon maiuscola. Questi due bracci 
subirono durante la seconda fase dell’eruzione un’evoluzione di- 
versa, il braccio meridionale si rivesti per primo di scorie, for- 
mando dapprima un canale chiuso e cessando poi del tutto di scor- 
rere. Gia il 25-I, esso mostrava alcuni archi di scorie sotto i 
quali scorreva la lava ed il 12-II esso aveva cessato del tutto 
di defluire. Scomparve cosi Ja ipsilon caratteristica e |’efflusso 
lavico si svolse, in alto, lungo un solo canale, che dopo breve 
percorso, in parte infossato, scompariva sotto la coltre di scorie 
gia fredda. Degli sfiatatoi, dai quali uscivano abbondanti vapori, 
indicavano il percorso episotterraneo del canale. 

Le lave apparivano in superficie a valle di M.te Simone 
e si disperdevano, accumulandosi in parte, su quelle gid ferme. 
Qualche punta scese occasionalmente pit’ in basso, cosi, nell’a- 
prile e maggio 1951, la lava raggiunse da un lato la base dei 
Monti Centenari (eruzione del 1852) proseguendo in parte verso 
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sud. Altri bracci ristretti si spinsero sino al ciglio della Rocca 
Musara, ed uno girando il pendio settentrionale del dirupo si 
fermd sul ripido pendio della balza sottostante. 

Di notte il campo lavico era seminato di punti luminosi che 
indicavano l’andamento delle colate, in gran parte raffreddate 
in superficie e nel loro interno di colore rosso scuro. 

I] bagliori notturni si fecero meno intensi, ed in alto lungo 
il _canale effusivo essi scomparvero del tutto dalla fine di lu- 
glio in poi. 

Nell’ottobre, dopo le violente precipitazioni dei giorni 14 
sino al 19, il canale, forse in seguito all’invasione dell’acqua 
e della sua rapida evaporazione, si ruppe e la lava apparve sulle 
alte pendici nuovamente a giorno. 

] riverberi notturni furono abbastanza intensi sicché degli 
osservatori superficiali ritennero di essere in presenza di una 
nuova fase eruttiva od almeno di una forte ripresa. 

In realta, la lava non cessd di defluire e non si osservd mai 
una, anche breve, interruzione dell’ efflusso lavico. Le _ notizie 
In proposito, apparse sulla stampa locale, sono state diffuse con 
estrema leggerezza su dati di fantasia e purtroppo vennero an- 
che riportate all’estero. 

Le colate laviche correvano ora di nuovo in superficie e 
scendevano sino ai 1800 m. nella plaga di M.te Lepre e sino 
ail 1700 m. circa nella zona di M.te S'mone. 

L’ efflusso continué diminuendo, sino a che nella notte tra 
l’uno ed il due dicembre 1951 esso cessé del tutto. La mattina 
del due dicembre verso le 10 del mattino la bocca effusiva mo- 
strava ancora della lava rosso cupa ma ormai ferma, cosi dopo 
372 giorni la pid lunga eruzione laterale etnea dei due ultimi 
secoli ebbe termine. 


2. - L’attivita esplosiva. 


L’ attivita esplosiva dell’ apparato eruttivo laterale fu varia, 
essa cessO dei tutto assai prima dell’ervzione stessa. 

Nella prima fase dell’eruzione essa fu intensa con lancio 
di materiale coevo che veniva proiettato in alto ed a seconda 
della sua grandezza cadeva, sempre allo stato oscuro, pil o meno 
lontano dalle bocche esplosive. | materiali pit grossi ed anche 
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quelli minuti, che si accumulavano intorno alle bocche esplo- 
sive, diedero origine alla formazione di coni e di valli, sul cul 
aspetto ritorneremo pit sotto. 

Le esplosioni non furono sempre costanti ma ebbero alter- 
nanze di fasi molto attive con altre di quasi assoluta tranquillita. 

Allinizio le esplosioni furono frequenti, costituite da va- 
pori misti a scorie che davano ad essi una tinta nera. I] mate- 
riale minuto cadeva di continuo ed arrivd anche sino a Giarre; 
di solito alcuni minuti dopo un’esplosione, la caduta di scorie 
minute s’intensificava. 

Come massimi d’ intensita esplosiva si riscontrarono sino a 
40 esplosioni al minuto. 

Una prima breve stasi nell’attivita si verificd gia il giorno 
29-IX-50 e durd poco pit di due ore e mezza per poi ripren- 
dere con media intensita, raggiungendo un massimo di 14 esplo- 
sioni al minuto alle ore 9,15 e diminuendo poi di poco nel po- 
meriggio ed il giorno successivo. I] giorno 1-XII l’attivita esplo- 
siva era del tutto cessata, essa riprese il giorno successivo, au- 
mentando sempre pili sino a raggiungere il massimo nella prima 
mattina del giorno 4-XI] quando si registrarono sino a 40 esplo- 
sioni al minuto, frequenza questa mai registrata; gid dopo due 
ore |’ intensita esplosiva diminuiva, per mantenersi poi pid o 
meno intensa sino al giorno 16-XII. 

Le esplosioni in tal periodo furono di discreta frequenza e 
variarono tra quattordici e ventiquattro al minuto. Esse erano 
spesso intervallate da periodi, che duravano anche alcune ore, 
di calma perfetta. 

Dal giorno 16-XII in poi le esplosioni si fecero pit rade 
ed 1 periodi di calma pit lunghi sino a che il 26-XII esse ces- 
sarono del tutto e la bocca esplosiva emetteva tranquillamente 
dei vapori bianchi, ed in tali condizioni essa rimase sino al 1° 
gennaio 195] quando, in mattinata, ripresero le esplosioni con 
lancio di cenere oscura sino a 3-400 m. sopra la bocca esplosiva 
principale. Si contavano da 10 a 12 esplosioni al minuto. Nello 
stesso tempo la bocca effusiva emetteva vapori bianchi. 

Le esplosioni continuarono, sempre con lancio di cenere 
minuta anche il giorno successivo; il giomo 3-I, durante una 
visita alla bocca esplosiva, si notavano dei soffi che portavano a 
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giorno materiale minuto derivato dai materiali che costituivanc 
le pareti interne del cono. Tale attivitd continud nei giorni 
successivi e rivesti tutto il mantello del conetto e la zona vicina 
di minuta cenere grigia che nascose |’originaria struttura del co- 
netto composto di brandelli di scorie pit o meno grandi. 

I] 9-I l’attivita esplosiva ebbe una ripresa e le minute sco- 
rie lanciate giunsero sino a Zafferana; le esplosioni continuarono 
anche il giorno dopo ma con minor intensitA e cessarono del tutto 
il giorno 12-1. Il giorno i4-I si verificS un’altra breve ripresa € 
nella notte cadde nuovamente la cenere sino a Zafferana, le 
esplosioni, abbastanza rade, diminuirono il giorno 16-1 e ces- 
sarono del tutto il 17-I-51. 

Con tale giorno si chiuse la fase esplosiva dell’eruzione; 
la bocca esplosiva emetteva, successivamente, solo dei vapor’ 
bianchi che venivano, in un primo tempo, espulsi a sbuffi silen- 
ziosi, ed in una fase successiva erano soltanto delle tranquille 
emanazioni pil’ o meno intense a seconda dello stato igroscopico 
dell’ atmosfera. 


3. - L’attivita dei crateri terminali. 


Il comportamento del Cratere centrale e di quello di N.E. 
durante |’ eruzione fu vario. Il cratere centrale si limit ad 
emettere vapori principalmente dalla fossa formatasi nel suo set- 
tore meridionale durante |’eruzione del 1949 (1), emissione che 
segnd sempre il suo normale ritmo. 

La bocca sub-terminale di N.E. rimase in un primo pe- 
riodo tranquilla; essa emetteva, come di normale, dei vapor 
bianchi in lenta emanazione. Nessuna attivita particolare si ve- 
rificS sia al Cratere centrale, che in quello di N.E., al mo- 
mento dell’inizio deil’eruzione laterale e la notizia di un « can- 
dido pino pliniano » é, come gia si disse, del tutto fantastica. 

Per tutta la durata della fase esplosiva, la bocca di N.E. 
non diede alcun segno di attivita particolare, salvo che il giorno 
2-II-51, quando delle esplosioni lanciarono della cenere coeva 
nerastra, ch’era ben visibile sulla neve. Tale attivita era indi- 


(1) CUMIN - L’ eruzione einea del dicembre 1949, in Boll. Scc. 
Geogr, It., S. Vili Vol. III, Nov.-Dic. 1950. 
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zio certo, che il magma era risalito, in parte del condotto vul- 
canico, ma non era tanto alto da rendersi visibile con dei ba- 
gliori notturni. 

S’inizid un periodo con emanazioni tranquille, alle quali se- 
guirono alcune manifestazioni che, distanziate tra loro, durarono 
poco pit di un mese. 

Cosi, il giorno 15-IV-51, il cratere di N.E. emise vapori 
bianchi a sbuff, con intervalli da 30” ad un minuto per un’ora 
circa, dalle 12,30 alle 13,30. Tale manifestazione fu accompa- 
gnata da esplosioni molto profonde. Alle ore 6,30 del giorno 
18-IV si verificarono una serie di esplosioni che lanciarono una 
colonna di cenere e vapori sino ad un’altezza di 1200-1300 m. 
sopra il ciglio della bocca. Le esplosioni si alternarono verso le 
ore 8 e cessarono del tutto un’ora dopo. La cenere lanciata du- 
rante queste esplosioni si estese sul versante orientale del vul- 
cano e specialmente nella Valle del Leone e sulle pendici del- 
alta Valle del Bove. 

Altre esplosioni si osservarono alle ore 15 del 24-V. Se- 
guirono quasi tre mesi di calma con emanazioni tranquille di 
vapor! bianchi. 

I] 14-VIII-51, si verificarono delle esplosioni, sempre alla 
bocca di N.E., con emissione a sbufh di vapori bianchi; esse con- 
tinuarono anche il giorno successivo. I] giorno 16-VIII alle ore 
11,30 si osservarono delle forti esplosioni che provocarono la 
formazione di una colonna di vapori bianchi alta intorno ai 1500 
metri. I giorni successivi e sino al 20-VIII, le emissioni di va- 
pori bianchi a sbufh, spesso accompagnate da boati profondi, 
continuarono con varia intensita. Di solito si udiva, stando sul 
ciglio della bocca di N.E. un boato profondo, e dopo una die- 
cina di secondi, usciva lo sbuffo di vapori bianchi; gid a poca 
distanza del ciglio del cratere, le esplosioni non si udivano pid. 

Segui un breve periodo di semplice emanazione di vapori 
bianchi, sino a che alle ore 8,45 del 26-[X-51 si imizié una 
fase ad esplosioni profonde che assai di rado lasciavano perce- 
pire un sordo rumore e che portavano a giorno una cenere an- 
tica, e cloé non coeva, di color rosso mattone. L’inizio di que- 
sta fase venne ben individuato, essendosi esso iniziato quando 
chi scrive, insieme ad altri, era proprio nella zona interessata. 
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Tale attivita si mantenne costante sino al giorno 2-XII, data 


Fic. | - Diagramma dell’ andamento dell’ eruzione laterale etnea del 
1950-51. A - attivita del cratere di N. E., B - fenomeni sismici, 
C, - attivita esplosiva ed effusiva dell’ apparato eruttivo laterale. 


a - fase effusivo-esplosiva; b - fase effusiva; c - fase post-eruttiva; 
| - emissione vapori bianchi; 2 - id. ceneri rosso-brune; 3 — id. 
materiale coevo pitt o meno abbondante; 4 - sismi con epicentro 


nella zona media della montagna; 5 ~- sismi con epicentro nella 
parte bassa della montagna; 6 - emissione di lava; 7 - attivita 
esplosiva. 


della cessazione dell’eruzione, e continud ancora, come vedremo, 
per dei mesi. 
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Gli sbufh erano in ragione di due o tre al minuto e talvolta 
erano preceduti da un lontano boato, generalmente perd ess! 


erano silenziosi. 


4. - L’attivita sismica. 


L’attivita sismica pre-eruttiva e durante |’eruzione non fu 
ulevante. 

Si verificarono, nei giorni precedenti all’eruzione, solo due 
scosse sismiche e precisamente alle ore 4 e 4,30 circa nel giorno 
9-XI-50; di queste la prima fu pid intensa e pid lunga. Tutte 
e due le scosse furono ben intese al Grande Albergo dell’Etna 
a 1715 s.l.m. Esse non si propagarono molto in basso; infatti 
esse non furono percepite a Nicolosi. Le scosse si verificarono 
in concomitanza delle forti esplosioni iniziatesi nello stesso giorno 
ed alla stessa ora al cratere di N.E. 

L’apertura delle bocche eruttive fu accompagnata da scosse 
sismiche che in basso non furono percepite che in via strumen- 
tale; durante l’eruzione non si verificarono che due scosse sismi- 
che e cioé il giorno 28-XII-51 alle ore 10,15 e 10,30, due scosse 
abbastanza sensibili nella zona di M.te Fontane e che possono 
venir valutate al IV grado della scala Mercalli. In basso esse si 
estinsero assai rapidamente e non furono nemmeno percepite da- 
gli abitanti di Sant’ Alfio. 


Dell’attivita sismica post-eruttiva parleremo pid oltre. 


5. - La morfologia dell’apparato eruttivo. 


La struttura dell’apparato eruttivo, che si é impiantato lungo 
una serie di fratture, delle quali una é la principale, presenta 
nelle sue varie sezioni aspetti diversi. 

Le fratture corrono tutte in direzione Ov. 8° S.- E. 8° N. e 
la frattura principale, quella sulla quale si sono impiantati gli 
apparati eruttivi principali, é lunga poco pit di 1550 m. Ad essa 
si affiancano, sempre parallele o quasi, tanto a nord, che a sud, 
altre fratture che, dopo percorsi pii o meno lunghi ma che di 
solito non superano 1 2-300 m., si chiudono per venire poi rim- 
piazzate da altre poste a nord ed a sud della precedente. 

Si tratta nell’insieme di un campo di fratture che, iniziandosi 
intorno alla quota di 2800 m., raggiunge con i 400m. la sua mas- 


ie 


sima larghezza tra le quote 2600 e 2500 m., per restringersi pol 
rapidamente a 200 metri e scomparire del tutto, poco sotto alle 
bocche effusive (quota 2250 m.). 

La frattura é visibile da quota 2850; pid in alto esso era 
manifesta sulla coltre nevosa sotto forma di sottili incisioni che 
si potevano osservare sino ai 3000 m. circa, ma, dopo la fondita 
della neve, non si osserva sul terreno, formato da detriti vulca- 
nici, nessuna traccia di essa. 

La parte pit elevata dell’apparato eruttivo, compreso tra le 
fosse esplosive pli elevate e le bocche effusive della prima emis- 
sione lavica si estende tra 1 2830 ed i 2600 m. e consiste di 
sette bocche di aspetto e funzione varia (1). Questo primo gruppo 
s inizia con una bocca esplosiva, di forma allungata (40 m. per 
15 m. di larghezza); essa, sul suo fondo, mostra tre spiragli. In- 
torno ad essa si osserva soltanto de} materiale antico, sparso su 
di un breve raggio, ma che non é riuscito a formare neanche un 
accenno di vallo craterico. Segue una seconda bocca esplosiva, 
di forma allungata e di aspetto simile alla precedente; nel suo 
fondo si osservano due sfiatatoi circolari del diametro di circa 
1.5 m. Anche questa bocca non ha dato materiale coevo; que- 
sto appare invece, frammisto a materiale antico, nella bocca suc- 
cessiva (III*) che ha un piccolo vallo ed un diametro di 7 metri. 

Segue, pil a valle, un’ ampia frattura lunga circa 80 m., 
larga una quindicina di metri e profonda da sei ad otto metri e 
nel cui fondo si osservano otto sfiatatoi de{ diametro tra 1 due 
ed i quattro metri. Essi hanno dato materiale magmatico recente, 
a forma di grosse pillacchere in parte cementate fra loro, essendo 
esse cadute allo stato pastoso. Si & formato cosi un vallo allun- 
gato poco ripido che emerge per sei sino a otto metri sul ter- 
reno circostante; segue, separata dalla precedente da una diecina 
di metri, una fossa esplosiva, lunga una quarantina di metri e 
sul cui fondo si notano tre spiragli del diametro da due sino a 
quattro metri che hanno funzionato per breve tempo. — 


(1) Intendo per « bocca» ogni forma prodotta dall’ attivita eruttiva, che 
ha una struttura morfologica ben definita edi unatcethe stalitie ae puo 
essere il risultato dell’ azione di uno o pit spiragli, che sono le comunica- 
zioni, pit o meno puntifermi tra il magma episotterraneo e la superficie e 
che non hanno di solito stabilita di funzione. I] numero degli spiragli é di 
sclito molto superiore a quello delle bocche e varia durante |’ eruzione stessa. 


tw 


xy) Gs 


Infatti il materiale coevo emesso @ scarso, e non si € avuto 
la formazione di un vallo. Quest’ultimo si é formato in rapporto 
alla bocca VI di forma allungata, che ha nel suo interno due 
spiragli, dei quali quello posto verso valle ha un diametro di 
otto metri e non assume una struttura indipendente solo per 1l 
fatto, che i materiali emessi hanno contribuito alla costruzione 
del vallo lungo la fossa. 

A valle si apre un lungo fossato esplosivo-effusivo con il 
quale termina la prima sezione dell’apparato eruttivo; nel suo 
interno si osservavano cingue spiragli di diametro tra 1 tre ed 
i cinque metri. Forse altri ne esistevano, ma sono stati coperti 
dall’attivita eruttiva successiva. La frattura misura centoventi me- 
tri di lunghezza ed é larga da 12 a 15 metri. Da essa @ uscita, 
riversandosi sul suo fianco sud, la prima lava, la quale, come é 
gid stato detto, corse per poche ore durante la prima fase del- 
leruzione. 

Questa bocca ha subito una profonda trasformazione in se- 
guito ad un notevole sprofondamento avvenuto nella seconda de- 
cade dell’ottobre 1951 durante i violenti nubifragi che imper- 
versarono sulla Sicilia orientale. Lo sprofondamento, che mette 
ben in evidenza la struttura del sottosuolo di questa zona, é di 
forma allungata con |’asse maggiore diretto circa da N. 55° Ov. - 
S. 55° E., lungo un’ottantina di metri e largo trenta metri; la sua 
profondita, che mal s’intravvede, é stata stimata ad una cinquan- 
tina di metri. | bordi tendono ad allargarsi con continui crolli, 
rendendo pericoloso |’avvicinarsi alla cavita e cid tanto pid che 
in qualche tratto essi sono sottoscavat. 

Sulle pareti occidentali della cavita, che sono le pid facil- 
mente osservabili, si nota il seguente profilo. Sotto uno strato di 
scorie vulcaniche recenti dello spessore di quasi due metri si os- 
serva un banco di ceneri e scorie grige antiche che formavano il 
suolo della plaga prima dell’attuale eruzione; segue un banco di 
lava di due meiri di spessore sotto il quale si osservano dei tufi 
arrossati per contatto nella loro parte pit alta e potenti due metri. 
E'ssi poggiano su di un banco lavico, potente poco pi di un me- 
tro e mezzo al cui letto appaiono dei tufi per uno spessore di un 
metro circa, 1 quali alla loro volta ricoprono un banco lavico po- 
tente due metri e mezzo che poggia su dei tufi rosso bruni che 


$1 possono osservare per una trentina di metri circa. Tutti 1 ban- 
chi di lava mostrano una pendenza di una diecina di gradi 
verso est. 

L’origine della cavita deve collegarsi da un lato alle nume- 
rose fratture della zona, a dei vuoti superficiali evidentemente 
lasciati dall’emissione lavica ed infine all’azione delle acque delle 
forti precipitazioni, che hanno, colla loro azione, terminato di 
minare la resistenza di una zolia di terreno gid per se stessa or- 
mai poco solida. 

Tutta la prima sezione dell’apparato eruttivo mostra una t- 
pica struttura di eruzione lineare; non si é formato nessun conetto, 
neanche di piccole dimensioni, non avendo permesso il breve 
tempo di attivita l’accentrarsi puntiforme dell’azione esplosiva; 
s1 sono cosi sviluppati soltanto dei valli paralleli alla frattura 
principale ed anch’essi di non grande rilievo morfologico. 

Con la bocca successiva (VIII) ha inizio la seconda sezione 
dell’apparato eruttivo. Questa prima bocca ha emesso delle sco- 
rie che formano un piccolo vallo; il diametro della cavita, quasi 
circolare, @ di una quindicina di metri. Un po’ pid ampia e di 
forma leggermenie allungata nel senso della spaccatura é la bocca 
successiva (IX) il cui asse maggiore é lungo una ventina di metri; 
anche intorno ad essa si é formato un vallo di scorie recenti. 

Le due bocche successive, tra le quali si trova quella princi- 
pale, si trovano impiantate su di una frattura parallela e spostata 
verso sud, di una settantina di metri da quella principale. 

La bocca X ha forma leggermente allungata, con una tren- 
tina di metri di diametro maggiore; intorno ad essa si é formato 
un conetto di scorie alto venti metri circa. 

La bocca successiva (XJ) é stata la bocca esplosiva princi- 
pale dell’eruzione; intorno ad essa é sorto un cono alto verso 
ponente una quarantina di metri e che cade in ripido pendio (30°) 
verso la parte opposta, lungo 1 pendii che collegano la Valle 
del Leone con quella del Bove. 

Il cono & formato da scorie di media dimensione, in parte 
saldate insieme. 

Questo materiale @ perd in gran parte ricoperto da una fine 
sabbia grigia che si estende nella zona intorno a questa bocca e 
che rappresenta |’ultimo prodotto della sua attivita esplosiva che 
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si & atrestata, come gia si disse, il giorno 17-I-51 cioé 53 giorm 
dopo l’inizio dell’eruzione. 

Il cono &é a forma irregolare; esso appare svasato verso nord, 
nella quale direzione la sua altezza raggiunge appena una diecina 
di metri. Tale struttura asimmetrica si deve al soffiare, in pre- 
valenza, di venti di nord-est, durante la sua attivita, venti che 
hanno favorito il deposito dei materiali clastici nella direzione 
opposta. 

Il pend'o esterno é pid ripido ad ovest dove oscilla tra 1 
28° ed i 30°; a nord-est, invece, la pendenza raggiunge un mas- 
simo di 25°, ma di solito si aggira intorno ai 22°. 

I) cratere ha un diametro di un centinaio di metri ed appare 
leggermente allungato nella direzione della frattura. Le sue pa- 
reti interne, nella parte elevata, sono ripidissime, per divenire 
poi verticali pit in basso. La profondita del cratere si aggira 
sulla sessantina di metri. Questo cono (1) é l’unico, di una certa 
entita, formatosi durante la prima fase dell’eruzione (effusivo- 
esplosiva). 

La bocca esplosiva che diede origine a questa struttura mor- 
fologica raggiunse la sua massima aitivita solo il terzo o quarto 
giorno dell’eruzione e Ja mantenne per tutto 11 periodo della fase 
esplosiva. 

A nord della bocca X si osserva, ad una cinquantina di me- 
tri, un allineamento di quattro conett: di scorie, impiantati su di 
una frattura secondaria, che corre parallela a quella principale. 
L’inferiore di essi si tova a quota 2550. Tutti e quattro questi 
conetti hanno dai tre ai quattro metri d’altezza ed il loro cratere 
ha un diametro che non supera i due metri. La loro attivita é 
stata di breve durata. 

A nord-ovest di questi conetti, si nota, sempre nel campo 
di fratture, una fossa circolare, dovuta ad un’esplosione freatica; 
il suo diametro é di nove metri e la sua profondita arriva ad un 
massimo di due. 

Pit a valle del cono esplosivo principale (M.te Platania) 
si osserva un piccolo conetto alto circa sette metri e di forma al- 
lungata; infatti il suo cratere misura trenta metri, nella direzione 


(1) Venne proposto di nominarlo M.te Gaetano Platania, in onore dello 
studioso che, per lunghi anni, dedicd la sua attivita all’Etna. 


Fig. 2 - Apparato eruttivo laterale. 
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della frattura, e venti metri circa, nella direzione perpendicolare 
ad essa. Questo conetto (XII) @ in parte ricoperto dalla sabbia 
emessa dal cono principale nella sua ultima fase esplosiva. 

Ed in gran parte insabbiate sono anche le tre bocche esplo- 
sive successive (XIII, XIV e XV) che si trovano tra 1 2400 ed 
ed i 2375 metri. Di esse, che hanno un diametro di 5-6 metn, 
solo la pitt bassa (XV) ha un piccolo vallo di scorie, ancora 
visibile. 

Con queste bocche terminano le forme esplosive della se- 
conda sezione dell’apparato eruttivo. Pid in basso a quota 2320 
metri si trova la bocca effusiva principale. Prima di descriverla, 
conviene ricordare l’esistenza di due altre bocche effusive che 
hanno dato solo per poche ore delle piccole correnti laviche. 
Tutte e due si trovano a sud della bocca effusiva principale; la 
pid vicina ad essa si trova a quota 2270 m. e consiste di un 
conetto alto otto metri e formato da brandelli di scorie. 

Il conetto, che € aperto verso valle, mostra dal lato opposto 
uno spiraglio esplosivo del diametro di un metro circa. 

L’altro conetto si apre a 2300 m. e dista dalla bocca effu- 
siva principale circa 200 m.; esso é alto 10 metri ed @ anch’esso 
svasato verso valle, da dove usci una breve colata lavica. 

La bocca effusiva principale si apre a quota 2325 m.; essa 
€ costituita da un conetto di brandelli di lava cementati. II co- 
netto, che é alto 8-9 metri ai suoi margini settentrionali e meri- 
dionali, ha nella sua parte mediana una depressione che raggiunge 
1 tre metri d’altezza. I] suo cratere, a pareti ripide e con pen- 
denza di 60° circa, ha un diametro di una diecina di metri ed 
é profondo circa altrettanto. Tanto le sue pareti esterne che quelle 
interne erano rivestite da variopinti depositi minerali, formati per 
lo pit da cloruri di ferro, dal colore giallo ed arancione, che da- 
vano al conetto, gid da lontano, un aspetto caratteristico e che 
dopo ogni pioggia scomparivano per riapparire nuovamente al- 


cum giorni dopo. Attualmente le efflorescenze sono scomparse 
quasi del tutto. 


6. - L’efflusso lavico e le sue caratteristiche. 


La lava usciva dalla bocca effusiva in due punti, dando luogo 
cosi a due colate iniziali; uno di essi si trovava ai piedi del co- 


netto, nella sua parte centrale volta a valle; l’altro si trovava ai 
piedi del pendio settentrionale del conetto stesso. 

Le due colate laviche che scorrevano poi lungo il pendio 
si rlunivano, dopo circa 200 metri di percorso, in un unico tronco; 
di notte i due bracci spiccavano con il loro colore rosso sul fianco 
della montagna, ed imitavano, come é gia stato detto pid sopra, 
la lettera ipsilon. 

Alle bocche la velocita della lava era notevole; essa sul 
ripido pendio (29° d’inclinazione) raggiungeva valori intorno agli 
otto sino ai dieci chilometri all’ora, ma gia sotto il M.te Simone, 
a 700 metri dalla bocca effusiva, e su di un terreno meno ripido 
(12°) essa scendeva intorno ai tre sino al due chm. orari, e pid a 
valle, tra M.te Finocchio superiore e quello inferiore, la velo- 
cita si riduceva a 3-400 metri all’ora, per poi diminuire ancora. 

Infatti, sul fronte di avanzata, sia sul Piano Bello che nei 
vari fossi gia nominati ed in direz‘one di Val Calanna, si osserva- 
rono velocita tra 1 60 ed ; 40 metri all’ora, in fase di netto avanza- 
mento e che scendevano a valori molto pid bassi, nei tratti pia- 
neggianti ed in fase di arresto. 

In media la velocita della lava tra la bocca effusiva ed il 
fronte si aggirava intorno ai 114-120 metri all’ora, ed una por- 
zione di lava impiegava, per giungere dalla bocca effusiva al 
fronte lavico, sopra Milo, tre giorni circa. 

La quantita di lava emessa alla bocca effusiva si poteva 
valutare, con una certa approssimazione, durante la prima fase 
dell’eruzione, a 2.2 milioni di metri cubi giornaliert. Tale quan- 
tita rimase costante per circa venticinque giorni, poi decrebbe, 
tanto che il giorno 25-I-51 essa era di 720.000 metri cubi, pari 
cioé ad un terzo circa della portata iniziale. 

L’effusione lavica decrebbe lentamente scendendo a_valori 
sempre pit bassi. Cosi il 26-IX-51 si poteva valutare la portata 
della lava a 100.000 metri cubi giornalieri. 

La temperatura delle lave venne misurata, mediante un pi- 
rometro ottico, da H. TAZIEFF (1), assistente all’Universita di 
Bruxelles; egli ottenne il giorno 30-XII-50 nel Fosso Fontanelle, 
a 1030 metri di quota, dei valori che variano tra 1 980 ed i 1030 


(1) ES autore di Cratéres en feu, ed. B. Arthaud, Paris et Grenoble 


1951, dove viene citata anche |’eruzione etnea 1950-51. 
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gradi e cid ad otto chm. circa dalla bocca effusiva. La tempera- 
tura media di nove determinazioni risultd di 1010°. Il giorno suc- 
cessivo egli misurd presso la bocca effusiva, sempre con lo stesso 
istrumento, una temperatura oscillante tra i 1100 ed 1 1120 gradi. 

Le temperature determinate, se non sono le pi alte sinora 
riscontrate sull’Etna, sono perd tra quelle pid elevate. Le misure 
di temperatura non sono numerose, cid che é forse dovuto alle 
difficolta materiali di eseguirle. 

Le prime misure dovute al BarToLi(l) nel 1892 diedero 
alle bocche temperature intorno ai 1000° con dei massimi di 
1060’ ed a due chilometri dalle bocche 800°; nel 1910 Ob- 
DONE (2) determind alla bocca effusiva temperature di 1200°, che 
sono le temperature pill elevate sinora riscontrate sull’Etna. Nella 
stessa eruzione il PERRET (3) determiné nella colata lavica ad otto 
chilometri dalla bocca temperature tra i 900° ed i 1000°. Il PLa- 
TANIA (4) nel 191] misurd presso le bocche 940° e nel 1918 
sulle colate terminali della bocca Nord-Est un po’ meno di 1000°; 
infine il MILONE (5) determind nel 1923 a 180 metri dalle boc- 
che 940°. 

L’ Imp (6) si occupd, come gid in qualche altra eruzione 
etnea, della temperatura di irrigidimento delle lave, che egli trovd 
a 635°, pit bassa cioé di quelle gid da lui osservate in prece- 
denza (660-680°). Egli ritiene doversi ascrivere questo fatto al 
minor valore del coefhiciente di viscosita delle lave dell’ultima 
eruzione, cid che, insieme ad altri fatti, spiegherebbe le caratte- 
ristiche di quest’eruzione. Le determinazioni furono eseguite dal- 


(1) Barto: A. - Sulla temperatura delle lave dell’ attuale eruzione del- 
I’ Etna, in Boll, Acc. Gioenia, settembre, Catania 1892. 

(2) Oppone E. - L’ eruzione etnea del marzo-aprile 1910, in Boll. Soc. 
Sismol. It., Vol, 14°, Modena 1910. 

(3) Notizie in VINASSA DE Recny P., Riccd A., ARCIDIACONO S.. STELLA 
oe F., TaFFaRA L., De Fiore O. - L’eruzione etnea del 1910, Ca- 
tania 3 

(4) PLatantA Giovanni - Temperatura di lave fluenti dell’ Etna, in 
Mem. della R. Accad. di Scienze, Lettere ed Arti di Acireale, S, 3.3, 
vol. X, Acireale 1922. 


(5) Mitone P. - Osservazioni e misure durante I’ eruzione etnea del 
maggio 1923 della bocca di N. E. Id,, Serie 4*, Vol, 1.°, Acireale 1927. 
(6) IM30_ G. - Temperature di irrigidimento di attuali lave etnee, 


in Rend, Acc. Scienze Fisiche e Matem, della Soc, Naz. Scienze, Lettere 
ed Arti in Napoli, Serie 4°. Vol. XVIII, Napoli 1951. 
Ip. - Importanza delle determinazioni delle temperature d’ irrigidimento 


delle lave, in Bulletin Volcanologique, S. II, T. VIII, Napoli 1949. 


Ay se 


VA. nei giorni- 10 e 11 dicembre 1950 sulla corrente lavica che 
si dirigeva verso il cancello posto sulla mulattiera Furnazzo-Pie- 
tracannone. 

Il deflusso lavico avveniva in un primo tempo con sbufh di 
gas, che apparivano in bolle che scoppiavano proiettando intorno 
brandelli di magma. Successivamente esso fu del tutto tranquillo 
€ si poteva stare vicino alla bocca, senza alcun pericolo. La lava 
incandescente scorreva rapida e si percepiva solo un leggero fru- 
scio, dovuto all’attrito della massa vischiosa lungo le pareti del 
canale di scolo. 

I due canali di deflusso che partivano dalla bocca effusiva 
erano larghi, in origine poco pit di due metri; in essi in una 
prima fase la lava scorreva quasi a livello del suolo. In una fase 
successiva, essa si approfondi, e tale infossamento deve venir 
ascritto all’azione termica e meccanica della lava sul materiale 
lavico precedente solidificato. Solo cosi si spiega la caratteristica 
morfologia dei fianchi dei canali di deflusso, con le loro pareti 
verticali, le loro striature nel senso de! movimento della massa 
lavica, e la presenza di comici laviche che indicano un arresto 
momentaneo dell’azione scavatrice della lava. 

I canali di deflusso della lava subirono col tempo un’evolu- 
zione; essi, oltre ad approfondirsi, tendevano anche a ricoprirsi, 
in modo che in una fase successiva la lava scorreva in un canale 
coperto per pit di seicento metri e solo successivamente essa ap- 
pariva in superficie. Lungo il percorso epi-sotterraneo esistevano 
degli spiragli, attraverso 1 quali uscivano dei vapori bianchi, 
pil’ o meno intensi, a seconda dello stato igroscopico dell’aria, 
e nel fondo dei quali si vedeva la massa lavica scorrere velo- 
cemente. 

Il ramo meridionale della ipsilon fu il primo a subire tale 
evoluzione. Infatti gid al 25-I-51 esso mostrava accenni alla for- 
mazione di una volta, sopra il suo canale di scolo. Si formarono 
degli accumuli di scorie, che ingorgandosi nello stretto canale 
si raffreddavano e formavano un ostacolo solido sotto il quale 
passava la massa lavica fluida. 

I frammenti lavici oscuri assumevano la forma di corde, ed 
in un primo tempo essi erano arcuati, con la convessita rivolta 
verso valle; successivamente il movimento della lava li frantu- 
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mava, in pezzi lunghi una cinquantina di centimetri e del dia- 
metro di 5-10 centimetri 1 quali si accatastavano formando cosi 
la volta del canale lavico. I frammenti cordiformi, oscuri pren- 
devano origine dalle creste convesse che si osservavano sulla su- 
perficie della massa lavica e che in un primo tempo erano in- 
candescenti come tutta la massa; tali creste erano alte in media 
da 3 a 6 centimetri e la loro forma convessa era dovuta alla 
maggior velocita della corrente lavica al suo centro. 

Il formarsi di questi ammassi di frammenti sulla colata la- 
vica incandescente avveniva rapidamente, cosi si poté osservare 
sotto M.te Simone, a quota 2000 circa, il giorno 25-I-51, il for- 
marsi di un accumulo di scorie alto 2.5 m., largo 3 metri e lungo 
circa una diecina di metri in poco pit di mezz’ora. Le creste 
laviche prima prendevano una tinta rosso-cupo, indi divenivano 
nere e successivamente si staccavano dalla superficie ancora in- 
candescente ed andando su di essa alla deriva si accumulavano, 
dando luogo alla copertura del canale favico. 

L’ occlusione del ramo meridionale della ipsilon prosegui 
rapidamente, tanto che il 1°-I]-51 esso era gia assai avanzato e 
dodici giorni dopo esso era del tutto chiuso e fuori attivita; ri- 
maneva cosi in funzione, ancora per molti mesi, 1] ramo setten- 
trionale della ipsilon, ormai scomparsa, che a sua volta accen- 
nava a ricoprirsi di scorie le quali gia formavano qualche « pon- 
te» su di esso. 

Il processo di ricoprimento proseguiva rapidamente tanto che 
In maggio esso era del tutto completato e la lava correva per ot- 
tocento metri in un canale, sotto una crosta lavica gid rassodata 
e solo per un centinaio di metri, presso la bocca, essa era visi- 
bile. Nel canale scoperto, la lava era ad una profondita di circa 
due metri e la bocca d’efflusso erasi spostata pid a valle di una 
sessantina di metri. Lungo il percorso incanalato, si osservavano 
solo pochi spiragli (tre in tutto). 

La lava usciva poi a giorno assumendo, come vedremo, for- 
me diverse. 

In seguito alle violente piogge del 15-18/X/51, le acque 
plovane entrarono nel canale lavico, che per esplosioni e detriti 
venne in parte ostruito; la lava scorse quindi in superficie ed i 
baglior: rossastri pid intensi, che di conseguenza si osservarono du- 
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rante la notte,~allarmarono la popolazione che credette in una 
recrudescenza _eruttiva. 

La lava si diffuse sopra le correnti gid rassodate e negli ul- 
timi giorni del suo deflusso, sia per la diminuita portata che per 
la sua abbassata temperatura, si raffreddd sul ripido pendio tra 
la bocca effusiva e le falde di M.te Simone, formando una 
nipida conoide. 


7. - La morfologia delle colate Javiche. 


Le superfici delle lave della prima fase eruttiva sono del 
tipo a blocchi, di dimensioni varie che vanno dai grossi massi 
di un metro cubo di volume a frammenti minuti di pochi centi- 
metri di diametro. Tali lave, che costituiscono la gran massa tra 
quelle emesse, si muovevano entro una corazza di materiali de- 
tritici gia oscuri tra 1 quali, al fronte lavico, traspariva con plaghe 
pil o meno ampie, la parte incandescente. Solo occasionalmente 
s! Osservava su piu vasta scala la massa incandescente della lava 
e cid avveniva, di solito, quando il fronte della colata franava 
improvvisamente, in seguito alla pressione della lava fluida in- 
terna, o del ripido pendio sul quale scorreva la lava stessa. 

Allora ii fronte della colata appariva incandescente e gross! 
blocchi si staccavano da esso, rotolando con cupo fragore sul pen- 
dio antistante, provocando spesso anche de: leggeri tremiti su- 
perficiali del suolo. Di frequente si osservava pure lo sfarinarsi 
di blocchi incandescenti che, disgregandosi in minuti granuli in- 
fuocati, determinavano una vera e propria ploggia di fuoco. 

Spesso, alla base del fronte della colata, si poteva osservare 
il cuneo lavico che avanzava, la massa lavica pastosa si arroto- 
lava su se stessa progredendo lentamente; talvolta sopra al cuneo 
pit. basso si sovrapponeva un altro che mostrava lo stesso mo- 
vimento. 

La superficie delle colate era ed in parte € rimasta con- 
vessa; dove si verificano delle sovrapposizioni si notano spesso 
degli affossamenti con pareti verticali, sul cui fondo si osser- 
va la superficie a blocchi della colata sovrapposta. L’origine di 
tali depressioni si pud far risalire al fatto che la colata sovrap- 
posta era di larghezza minore della precedente e per essere 


corsa su di un terreno ancora caldo, aveva mantenuto di pit il 
suo calore. La lava calda ha intaccato, sia con il suo calore che 


Fig. 3 - Le varie fasi dell’ infossarsi di una colata lavica sovrapposta e la 
formazione di solchi per azione meccanica; a - colata che ha riem- 
pito un solco vallivo; b -~ colata sovrapposta che si infossa sem- 
pre pit. 


con la sua viscosita, la lava precedente, incidendosi in essa piv 
o meno profondamente. Le pareti laterali di questi canali sono 
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sempre verticali e presentano, di frequente, delle striature nel 
senso della direzione di deflusso della lava. 

Le pareti laterali possono raggiungere anche alcuni metri di 
altezza, cosi il canale che si osserva nella parte pid elevata del 
Fosso Fontanelle ha le pareti verticali laterali, alte da 4 a 6 
metri. Solchi del genere si osservano un po’ dappertutto, ma ol- 
tre quello del Fosso Fontanelle sono da ricordarsi per la loro 
entita quelli che si notano tra M.te Finocchio superiore e quello 
inferiore e quelli che appaiono lungo 1 pendi sovrastanti a Milo 
e Rinazzo. Giova mettere in rilievo il fatto che dove non si 
sono manifestate delle sovrapposizioni laviche mancano questi 
canali, cid che permette di escludere ch’essi siano dovuti, come 
talvolta @ stato sostenuto, dall’insaccarsi della superficie della 
corrente lavica, sopra dei vuoti creati dal defluire, sotto la co- 
pertura ormai rassodata, della lava fluida. 

Del resto un simile modo di formarsi dei solchi centrali di 
diverse colate non puod spiegare la presenza delle pareti verti- 
cali ai loro lati. L’annesso schizzo da un’idea del formarsi delle 
depression centrali delle colate laviche. 

Quando le colate laviche si affiancavano, si osservavano due 
casi; se le due colate laviche erano molto vicine, allora esse si 
fondevano e, tra la prima fluita e la successiva, non appare nes- 
sun distacco morfologico ed in seguito le due colate non si pos- 
sono distinguere l’una dall’altra. Se invece le due colate si af- 
fiancano soltanto con 1 loro margini, allora esse mantengono la 
loro individualita morfologica ed un solco pit o meno marcato 
le distingue facilmente luna dall’altra. 

Interessante fu, durante la prima fase eruttiva, il fenomeno 
della cascata lavica nel Fosso della Cava Secca, attiva dal 4 
al 5 gennaio 1951. La colata lavica, giunta sul ciglio della ca- 
scata, si rompeva, mentre i blocchi raffreddati ed oscuri della 
sua superficie, cadevano con fragore, superando un salto di una 
quarantina di metri nel fondo della cava; la parte incandescente 
della lava, giunta sul ciglio, si spezzava in brandelli pid o meno 
grandi che precipitavano al fondo, dove si formava una conoide 
di materiale nero, sulla cui superficie rotolavano pochi massi 
incandescenti e molti oscurl. 

La lava incandescente passava sotto la corazza raffreddata 
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della conoide lavica e rigenerava la colata, che, riapparendo a 
giorno ai piedi della conoide, continuava la sua corsa, pur ral- 
lentata, per ancora 630 metri. La perdita di calore durante il 
salto faceva si che la colata rigenerata, oltre che meno calda, 
era anche di assai minor volume di quella che si affacciava sul 
ciglio superiore del salto. Nell’ insieme, il fenomeno nel suo 
aspetto morfologico rassomigliava a quello dei ghiacciai rigene- 
rati ai piedi di appicchi. 

Un’ altra caratteristica delle lave di questa lunga eruzione 
é quella delle numerose colate efimere. Sotto tale designazione 
intendiamo quelle colate che si generano dalle colate gia fluite 
e che portano a giorno della lava incandescente, che scorre sotto 
la superficie, ormai solida, di una colata; esse si potrebbero an- 
che denominare colate di I] ordine, essendo dipendenti da 
quelle fluite direttamente dalla bocca effusiva. I] loro punto di 
emergenza puo venir designato col nome di pseudo-bocca, non 
avendo esso, e cid & ovvio, nessun rapporto diretto con il con- 
dotto effusivo. 

Le colate efhmere furono numerose su tutto il vasto campo 
lavico e furono di portata assai diversa, da un piccolo riga- 
gnolo insignificante a colate che raggiungevano delle dimensioni 
da uno sino a due chilometri di lunghezza per una cinquantina 
di metri di larghezza e che, abbandonando il letto della colata 
primaria, si estesero su terreno ancora libero, provocando cos} 
altri danni. Quest’ultimo fatto si é verificato, a preferenza, in 
Val Calanna, mentre che negli altri settori esso ha avuto minor 
importanza. 

Le pseudo-bocche si formavano improvvisamente ed in 
modo del tutto silenzioso, tanto che talvolta la lava fluida ap- 
pariva improvvisamente a pochi passi di distanza. L’afforare 
della lava in superficie della colata gid rassodata era dovuto a 
fenomeni di rifusione della corteccia lavica fredda, ché solo in 
tale modo si pud spiegare il suo apparire silenzioso ed improv- 
viso in superficie. 

Raramente @ stato osservato un accenno ad esplosioni e pit 
raramente ancora sono stati osservati intorno alle pseudo-bocche 
brandelli e frammenti di lava che fossero indizio di una atti- 
vita esplosiva anche modesta. In ogni caso l’attivita esplosiva, 
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sempre pero di.limitata durata e potenza, é stata di carattere 
subordinato e |’aprirsi delle pseudo-bocche fu dovuto in grande 
prevalenza ai fenomeni di rifusione della corazza lavica che 
faceva da serbatoio a quella ancora fusa. 

Le pseudo-bocche s’aprivano sulla superficie della colata 
lavica, gid ferma, e da esse sgorgava, tranquillamente, la lava 
che assumeva all’origine una velocita variabile con la pendenza 
del terreno. 

Cosi mentre sui pendii ripidi come ad esempio nei diversi 
tratti del Fosso Fontanelle, dove le colate efimere apparvero 
a diecine, esse raggiungevano, presso le bocche, anche velocita 
di 2.5-3 chm. all’ora, nei tratti quasi pianeggianti del Piano 
Bello, dove pure esse furono frequenti, non superavano, all’ ini- 
zio, la velocita di 3-400 metri orari. 

I] _deflusso della lava dalle pseudo-bocche era del tutto tran- 
quillo senza emissione di vapori e si udiva il solito fruscio do- 
vuto all’ attrito della lava fluida sulle pareti del canale di de- 
flusso che si formava anche in questo caso per fusione della lava 
gia rassodata al contatto con quella fluida. Esso rassomigliava 
in tutto al deflusso tranquillo che si osservava nella seconda fase 
dell’eruzione, alla bocca effusiva. 

Raramente, due o tre volte, si osservarono delle bolle di 
gas, che pero non scoppiarono, ma dopo un breve percorso ven- 
nero riassorbite dalla lava incandescente, che presto si rivestiva 
di scorie raffreddate nere, le quali saldandosi insieme davano ori- 
gine a svariate forme di raffreddamento, che nel loro insieme 
possono ver..: raggruppate tra le lave cordiformi e le lave a la- 
stronl. 

La prima parte a raffreddarsi ed a divenire oscura era data 
dalle increspature della superficie lavica incandescente, la quale 
assumeva cosi un aspetto arricciato. In un tempo successivo tutta 
la superficie diveniva oscura raffreddandosi in forme varie. Cosi, 
se il pendio non era molto ripido e di conseguenza la velocita 
della lava non era molto grande, 0, cid che porta allo stesso ri- 
sultato, la lava non aveva una temperatura molto elevata e 
quindi era assai viscosa, tutta la superficie si raffreddava in grossi 
lastroni rugosi e che formavano una superficie contigua, pil o 
meno ampia. 


Se il movimento della lava, per maggior portata della co- 
lata, continuava, allora i lastroni venivano spezzati, si accaval- 
lavano e finivano per venir frantumati e, con lo sfregamento 
reciproco, ridotti in piccoli frammenti, cosicché la superficie 
della colata effimera rassomigliava, poi, nella sua parte infe- 
riore, ad. una lava a blocchi, con elementi di solito pid piccoli 
di quelli di un lava primaria e senza la presenza di blocchi pit 
grossi. | 

I lastroni che assumevano spesso, sotto la spinta della lava 
in movimento, una posizione verticale, dando cosi luogo a zone 
estremamente tormentate e di difficile accesso, si spezzavano 
successivamente in frantumi pili o meno grandi e cid in seguito 
agli squilibri di tensione interna che si manifestavano a causa del 
loro raffreddamento. Si é verificato spesso il caso che lastroni 
(sino a 3m x 4m.) si sono, nel giro di pochi giorni, frantu- 
mati del tutto e non era possibile individuarli. 

Altre volte, e cid vale per le colate effmere di scarsa por- 
tata e con lava ad alta viscosita a causa della temperatura poco 
elevata, la lava assumeva un aspetto cilindrico contorto in varia 
guisa, sino a snodarsi, con un aspetto di vite. Simili forme sono 
molto frequent: e sono tipiche delle colate effimere di piccola 
portata. 

Le pseudo-bocche delle colate efimere non mostrano, dopo 
il loro raffreddamento, nessuna cavita beante e non si pud pe- 
netrare attraverso ad esse nelle cavita interne della colata lavi- 
ca, formatasi dal deflusso delle lave. Le grotte di scolamento 
lavico, che sono frequenti nelle lave etnee, non comunicano in 
origine con la superficie, ma esse divengono accessibili solo in 
un secondo tempo, quando per il crollo di una parte della loro 
volta, si stabilisce una comunicazione tra le cavita e la super- 
ficie terrestre. E” evidente che, al momento attuale, le colate 
laviche della recente eruzione non presentano ancora nessuna 
galleria di scolamento lavico, gid aperta. 

Forme, almeno in parte, simili a quelle delle colate effimere 
presentano le lave emesse nella seconda fase dell’eruzione e che 
s1 sono accumulate nella parte pid alta della Valle del Bove, 
nella zona posta tra M.te Simone, i Monti Centenari, il M.te 
Finocchio superiore ed il ciglio della Rocca Musarra. 
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La lava sgorgava dalla bocca effusiva povera di gas, e su- 
bito dopo la sua uscita, essa, come abbiamo detto, scorreva in 
canali coperti per riapparire a giorno pit in basso. Essa aveva 
quindi le stesse caratteristiche fisiche della lava che alimentava 
le pseudo-bocche, e cioé, pochi vapori, viscosita media e tem- 
peratura elevata, cosicché al suo riafhorate a giorno, con feno- 
meni simili alle pseudo-bocche, essa dava origine a forme piv 
o meno identiche e cid tanto pit se le colate non erano molto 
alimentate. Se invece le colate che si sovrapponevano le une 
alle altre erano di maggior volume, allora esse, in seguito alla 
successiva frantumazione degli elementi grossolanj (lastroni e 
corde), assumevano l’aspetto di lave a blocchi. Un tale aspetto 
assunsero anche le colate dell’ ultima fase dell’ effusione la- 
vica, quando la lava, dopo le alluvioni dell’ottobre 1951, non 
scorreva pit nel canale, ma abbandonatolo, rimaneva sempre in 
superficie. 

Le lave venute a giorno dopo ii loro deflusso epi-sotterra- 
neo si rappresero sotto varie forme che, data la maggior portata 
del loro deflusso, assunsero, come gia si disse, forme simili a 
quelle delle colate effimere, ma con uno sviluppo assai pit im- 
ponente. 

L’aspetto morfologico di tali lave appare complicato, per- 
ché accanto a delle lave fluenti in via epi-sotterranea, percor- 
renti cioé un canale ricoperto da scorie, si notano anche delle 
colate effimere, che hanno per lo pit la loro origine in intume- 
scenze laviche, che si sono formate in diversi punti del campo 
lavico, ma specialmente nel tratto tra M.te Lepre e M.te Fi- 
nocchio superiore. 

Il campo lavico, formatosi durante la seconda fase dell’e- 
ruzione, differisce, per il suo aspetto, in modo marcato da quello 
derivato dalla prima fase eruttiva, ed il confronto tra la super- 
ficie della lava emessa dalle bocche superiori (a frammenti) e 
quella in questione é molto istruttivo. 

Le forme di raffreddamento pit diffuse sono date da lave 
a cilindri pid o meno regolari con diametro sino a 30-40 cm. e 
che presentano spesso delle strozzature. Essi sono di frequente 
contorti ed accavallati, si da rassomigliare ad un groviglio di 
budella. Altre volte le curvature sono ampie e presentano su- 
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perfici semi-sferiche, pid o meno intensamente ondulate e dal- 
l’aspetto rugoso. 

Meno frequenti sono le vere e proprie lave cordiformi, con 
i singoli cilindri di piccole dimens‘oni (massimo 15 cm. di dia- 
metro) ben formati, ma di limitata estensione; ben si pud dire 
che la presenza della vera lava cordiforme é pid che altro epi- 
sodica. . 

Altra forma assai diffusa invece é quella della lava a lastroni, 
che in certi tratti assume un netto predominio sulle altre forme. 
Spesso i lastroni pili o meno orizzontali si allungano per una 
trentina di metri e sono larghi sino a due; essi sono per lo pid 
attraversati da fratture, lungo le quali i lastroni sono spostati. 
Talvolta i lastroni sono rotti ed accavallati per le susseguenti 
spinte della lava fluida sottostante. 

In tutte queste forme le fratture sono frequenti; esse sono 
spesso larghe sino ad un metro e profonde sino a due e rendono 
il terreno assai aspro e di difficile transito. In qualche tratto ap- 
pare anche della lava a blocchi, derivata, come avviene per le 
colate laviche di secondo ordine, dalla frantumazione, per sfre- 
gamento ed urto, dei lastroni lavici. 

Le intumescenze laviche non sono rare, le pit notevoli sono 
in numero di tre; esse si estendono nel tratto del campo lavico 
che va dalla zona di fronte ai M.ti Centenari alla zona di M.te 
Finocchio superiore, che emerge con uno spuntone roccioso, alto 
circa sei metri, dalle lave. L’ accumulo di lava delle diverse 
intumescenze varia dai 60 agli 80 metri; esse hanno dato luogo 
a correnti di secondo ordine, che formano, con i lastroni e le 
lave a budello, un groviglio imestricabile. | fenomeni di contra- 
zione poi hanno frantumato anche dei grossi blocchi e l’esala- 
zione dei gas, durata, in rapporto al maggior accumulo lavico, 
pid a lungo, ha decolorato le rocce. 

Il_colore biancastro che assumono cosi le parti pid elevate 
di questi accumuli lavici pud facilmente trarre in errore, facendo 
ritenere cioé la presenza, in mezzo al campo lavico, di rocce 
vulcaniche antiche, che nella Valle del Bove assumono spesso 
tale colorazione. 

In corrispondenza alle intumescenze, la temperatura della 
lava é ancora abbastanza elevata; alla meta dell’agosto del {1952 


essa si aggirava,; in quella pit elevata, intorno ai 250° allo im- 
bocco delle numerose fratture, sicché senza una leggera brezza 
efa assai penoso trattenersi su di essa. 

I] fronte delle colate laviche, quando queste scorrevano su 
terreni incoerenti, esercitava su di essi una vera e propria azione di 
escavazione. La massa di terriccio veniva spinta in avanti co- 
stituendo dei cilindri di terra che si movevano lentamente. Fe- 
nomeni del genere si osservarono a preferenza la dove il terreno 
sul quale scorreva la lava era pianeggiante; cosi in Val Ca- 
lanna e, nella seconda fase effusiva, nella zona tra M.te Lepre 
ed i M.ti Centenari. 

La lunghezza delle colate laviche della prima fase dell’eru- 
zione, emesse dalla bocca effusiva superiore, non si pud misurare 
che sino alla loro confluenza con le lave date dalla bocca effu- 
siva principale. Infatti, gia dopo alcune ore la massa lavica 
emessa da quest’ultima bocca era giunta nella zona tra M.te 
Finocchio superiore e quello inferiore, ricoprendo le lave emesse 
in precedenza dalla bocca effusiva superiore, che erano gia 
giunte in tale zona. 

La lunghezza della prima colata, dalla bocca effusiva su- 
periore al suo incontro con le lave emesse dalla bocca effusiva 
inferiore, é di 2160 m.; essa raggiunge sui ripidi pendii tra la 
Valle del Leone e la Valle del Bove una pendenza massima 
di 26°30’. 

Le varie colate provenienti dalla bocca effusiva principale 
e fluite nella prima fase dell’eruzione raggiungono delle lun- 
ghezze che vanno dai 9735 m., di quella che attraverso il Fosso 
Fontanelle scese sino a 625 m. s.l.m. nella Cava Grande, ai 
7428 m. delle colate che si fermarono a 980 m. s.l.m. sul fondo 
pianeggiante della Wal Calanna. Le colate che si arrestarono 
sui pendii sopra Milo e Rinazzo hanno delle lunghezze che oscil- 
lano. tra gli 8200 e gli 8430 m.; esse si sono arrestate tra gli 
860 e gli 875 m. s.l.m. Pid in basso é giunta la colata che, ta- 
gliata la rotabile Milo-Furnazzo, si fermS a 775 m. nel Fosso 
Cacocciola, raggiungendo una lunghezza totale di 8430 m. 

La pendenza del terreno sul quale corsero le varie colate 
laviche é diversa; in alto, tra la bocca effusiva e la base del 
M.te Simone, si registrano pendenze tra 1 29° ed 1 30°, seguono 
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terreni meno inclinati, con pendenze varie tra 1 10° ed i 12° pid 
a monte ed i 7-8° nella zona di M.te Finocchio superiore. Se- 
gue poi il pendio ripido (20°) prima di giungere al M.te F inoc- 
chio inferiore, dopo di che i terreni sul Piano Bello hanno un 
andamento pid riposato (5-7°) per acquistare successivamente una 
maggior ripidita pid a valle, ripidita che tocca la media di 10°, 
ma giunge a valori massimi di 15°. 

Per le lave arrestatesi sopra Milo e Rinazzo, si osserva il 
fatto ch’esse sono scese pitl in basso in rapporto alla pendenza 
del terreno sul quale esse corsero con le loro parti pil estreme. 


8. - Quantita di materiale solido emesso. 


La quantita di materiale solido emesso durante tutta |’eru- 
zione dalle bocche esplosive ed effusive si pud, con una certa 
esattezza, calcolare per la massa lavica, determinando le aree 
dei vari settori delle colate e tenendo conto dei loro spessore 
medio che risulta dalle osservazioni dirette, derivate in parte 
dalla conoscenza della morfologia pre-eruttiva del terreno e dalla 
differenza tra le quote altimetriche dei vari punti prima e dopo 
l’accumulo lavico. 

Meno esatta, ma ancora capace di dare una visione sufhi- 
cientemente realistica del fenomeno é Ja valutazione dei materiali 
incoerenti emessi dalle bocche esplosive. A parte il calcolo del 
volume dei vari conetti e dossi, creati dall’accumulo di materiali, 
che risulta abbastanza esaito, assai pid aleatoria @ la stima del 
materiale minuto trasportato a distanza e del quale, la parte pid 
sottile lanciata pid in alto e trascinata in diverse direzioni dalle 
variabili correnti aeree, pid o meno lontano, sfugge del tutto a 
qualsiasi valutazione. 

Le colate laviche occupano una superficie totale di 10.43 
chmgq.; di questi 0.51 spettano alle colate emesse dalla bocca 
effusiva superiore, attiva, come gia si disse, solo per poche ore. 
Il resto e cioé 9.82 chmq. é dato dalle lave fuoriuscite dalla 
bocca effusiva principale; di questa superficie 9.35 chmg. furono 
occupati dalle lave della prima fase eruttiva, mentre, quelle della 
seconda fase (esclusivamente effusiva) si estesero per 3.07 chmg., 


dei quali 2.4 chmq. sulle lave precedenti ed il resto su terreni 
rimasti risparmiati da esse. 
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Nell’insiemie, la massa lavica ammonta a 171 milioni di m’, 
cid che alla densita media 2.8 fa ben 479 milioni di tonn. Del 
totale di questa massa spettano |.8 milioni di m® alle lave emesse 
dalla bocca effusiva superiore, 96.5 milioni di m® spettano alle 
lave emesse dalla bocca effusiva principale nella sua prima fase 
di attivita ed il resto (72.7 milioni di m’*) & stato prodotto sem- 
pre dalla bocca effusiva principale, nella seconda fase eruttiva, 
esclusivamente effusiva. 

La proporzione tra 1 diversi dati sopraesposti mettono in 
evidenza 1 caratteri del flusso lavicc, durante questa lunga eru- 
zione. 

Di assai minor volume sono stati i materiali incoerenti (sco- 
rie, grosse e minute, bombe vulcaniche, ceneri ecc.) emessi du- 
rante la fase esplosiva; essi sono stati calcolati a 632.000 m’, 
pari a circa 1.74 milioni di tonn. Di tali materiali 284.000 m* 
spettano al volume dei conetti formatisi intorno alle varie boc- 
che esplosive, e di questi pit di due terzi (197.000 m*) spet- 
tano al cono principale, il M.te Gaetano Platania, il rimanente 
appartiene ai materiali sparsi a maggior distanza intorno alle 
bocche esplosive e che non contribuirono alla costruzione de 
conetti, ed al materiale pit leggero lanciato a distanze pil o 
meno grandi. 

Per quantita di materiali lavici emessi, |’eruzione del 1950- 
1951, va ascritta alla II classe distinta dal SAPPER (I) mentre 
che per il volume dei materiali incoerenti essa appartiene alla 


materiali incoerenti 
V classe dello stesso autore. [| rapporto > ea 
ava 


é pari a 5" cid che conferma, se mai v’era bisogno, la netta 


prevalenza della fase effusiva su quella esplosiva, di questa 


eruzione. 


9. - Le modificazioni morfologiche apportate dalle lave. 


La massa lavica ha modificato profondamente |’aspetto della 
parte centro-settentrionale della Valle del Bove ed ha creato 


(1) SAPPER K. - Beitrége zur Geographie der taligen Vulkane, in Zeit- 
schrift f. Wulkanologie, Bd II, Berlin 1916-17. 
Ip. - Vulkankunde, Stuttgart 1927, 
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con i suoi accumuli tutta una nuova morfologia. | terreni occu- 
pati dalle lave recenti erano in parte costituiti da terreni sab- 
biosi di riporto che si estendevano, ricoprendole in parte, su 
antiche lave di data incerta e su lave di epoca storica, ed in 
parte erano formati da colate laviche abbastanza recenti (1811, 
1852, 1869) che mostravano ancora le loro aspre superfici e sulle 
quali si erano insediati solo pochi arbusti. 

Le lave percorsero un poco profondo, ma abbastanza largo 
solco, che dalle pendici site tra la Valle del Leone e quella 
del Bove scendeva verso la parte superiore del Piano Bello, 
rasentando il M.te Finocchio superiore lungo il suo fianco setten- 
trionale e lasciando alla sua sinistra 11 M.te Finocchio inferiore. 

Nelia parte alta del Piano Bello, il solco che si dirigeva 
verso il Fosso Fontanelle disperdeva acque e detriti sul Piano 
stesso, si che a difesa di questo vennero costruiti dei potenti 
argini in blocchi squadrati di lava. Le masse laviche seguirono 
l’andamento del solco, seppellendolo del] tutto e deviando in 
corrispondenza dei tratti dove il pendio era assai poco accen- 
tuato e lo spartiacque tra le varie zone di deflusso idrico quasi 
indifferente. Cosi ai piedi del npido pendio sotto M.te Finoc- 
chio superiore, da dove le lave scesero sia verso il Piano Bello 
che verso Val Calanna ed il Fosso Fontanelle e nella parte alta 
del Piano Bello, da dove le colate corsero sia verso Milo che 
verso il Fosso Fontanelle. 

Le varie colate laviche, sovrapponendosi ed afhancandosi 
rluscirono spesso a creare delle inversioni del rilievo e la dove 
prima dell’eruzione esisteva un solco erosivo ora s: nota un ri- 
lievo, dovuto all’ accumulo di materiali lavici che in qualche 
tratto superano, come gia si disse pit sopra, | cinquanta metri 
di spessore. I] M.te Finocchio superiore é stato quasi del tutto 
sepolto dalle lave e solo un breve spuntone, non pit alto di otto 
metri, emerge dal vasto campo di lava. 

Le « dagale » che si osservano nel campo lavico, mostrano 
quasi tutte un’inversione del rilievo; si tratta in gran parte di 
zone in origine rilevate. 

Intorno a questi rilievi, le correnti laviche recenti si sono 
arrestate pur aumentando di spessore in modo da divenire pit 
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elevate del rilievo primitivo, che ha con la sua pendenza arre- 
stato la corrente lavica in discesa. 

Il rilievo originario appare, oggi, come una depressione tra 
masse laviche che lo circondano con ripidi fronti alti anche sino 
a 6-8 metri. Si é verificata cosi una inversione del rilievo causata 
dall’accumulo lavico intorno ad una zona lasciata libera dalla 
lava stessa. Dagale di questo tipo si riscontrano con una certa 
frequenza nella zona del Piano Bello. Esse devono la loro ori- 
gine all’arresto, verso monte, del fronte della colata lavica di- 
scendente, alla sua deviazione ai lati del rilievo primitivo ed 
alla sua congiunzione a valle. II rilievo cosi circondato non venne 
sepolto, ma intorno ad esso !e masse laviche aumentarono, per 
successivi apporti, di spessore, sino a causare la descritta inver- 
sione del rilievo. 

Le correnti laviche che invasero i solchi erosivi del Fosso 
Fontanelle e pii a valle quello della Cava Grande e quella che 
ha occupato, in parte, il Fosso Cacocciola hanno causato una no- 
tevole alterazione del sistema idrografico, sul quale, del resto, 
hanno inciso anche le masse laviche della zona media ed alta della 
Valle del Bove, le quali hanno decapitato dei sochi erosivi che 
scendevano dalle pendici superior della valle. 

Infatti in qualche zona, cosi, ad esempio, a sud-est di 
M.te Lepre, 1 solchi erosivi che scendono dalle pareti nord-ovest 
della Valle del Bove, sono stati decapitati dalle masse laviche 
e, mentre l’acqua @ penetrata tra le fenditure della lava, dove 
essa In gran parte si é evaporata, i detriti ch’essa trascinava si 
sono depositati al contatto con le lave, formando campi di detriti 
che prima non esistevano; campi che nelle loro zone marginali 
hanno anche ricoperto, in parte, le lave recenti. 

Nei solchi erosivi di Fosso Fontanelle e Fosso Cacocciola, 
le acque hanno inciso di franco alle lave nuovi solchi che, sia 
in grazia del terreno, costituito da tufi terrosi molto teneri, ma 
anche a causa delle forti precip'tazioni cadute nell’ottobre del 
1951, si sono rapidamente approfonditi. Le acque hanno sca- 
vato dei solchi larghi non pid di 1.5 metri e profondi sino a 
tre o quattro metri, solchi che sono incisi nei terreni posti a 
fianco delle correnti Javiche. Spesso abbondanti detriti coprono 
qua e 1a le lave che sono corse nel fondo dei solchi erosivi e 
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tali depositi permettono gia l’esistenza, sulle lave, di numerose 
piante erbacee. 

Coperta da numeros} detriti, dovuti in parte a piccole frane 
provocate dal nuovo assetto idrografico, appare pure la grande 
conoide lavica ai piedi del salto della Cava Grande. 

Nell’ insieme le masse laviche hanno agito, come fattori 
morfogenetici, sia in via diretta, con i loro accumuli, che in via 
indiretta, mediante la loro influenza sul nuovo assetto del siste- 
ma idrico di deflusso, che, sepolto sotto di esse, ha dovuto assu- 
mere un nuovo e diverso andamento, dando cosi luogo a nuove 
forme del terreno. 


10. - La struttura petrografica delle lave. 


L’aspetto petrografico delle lave emesse non differisce da 
quello delle lave delle eruzioni precedenti. Macroscopicamente 
esse mostrano un colore grigio-ferro oscuro che giunge sino quasi 
al nero. . 

Nella massa fondamentale, si osservano, ad occhio nudo, 
lamelle lucenti di feldspati e, meno abbondanti, dei cristallini 
e dei granuli di augite e pit raramente di olivina. Di frequente 
si osservano delle piccole cavita dovute ai gas del magma. Esse 
sono pit frequenti nella parte superiore delle colate laviche, 
mentre che nelle parti mediane e profonde la struttura appare 
compatta e priva di vacuolli. 

Le singole colate mostrano, gid ad occhio nudo, una certa 
differenza, che pit che altro poggia sul diverso colore di esse. 
Cosi le colate effimere mostrano di solito un colore pit nero e su- 
perfici pit brillanti delle colate normali. Le lave corse durante 
la prima fase effusiva assumono, in superficie, un colore ros- 
sastro. 

Osservati i campioni delle singole colate, im sezione sot- 
tile si notano delle notevoli differenze nella loro tessitura e che 
riguarda pit’ che altro Je influenze dell’ambiente sui fenomeni 
della cristallizzazione extra-tellurica (seconda fase). 

Mentre in tutti i campioni esaminati 1 grossi fenocristalli 
di segregazione intra-tellurica mostrano gli stessi caratteri, la 
massa fondamentale registra delle notevoli variazioni sia_nello 
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sviluppo pid o meno abbondante dei microliti che delle loro 
forme. 

I campioni di lava provenienti dai diversi fronti lavici_ mo- 
strano una tessitura analoga. Vi si osserva poco vetro giallo-ver- 
dastro, numerosi microliti di feldspati calco-sodici, che mostrano 
due diversi sviluppi cristallografici. Pit grandi, ma meno fre- 
quenti, sono delle forme corte e larghe, mentre assai pit. abbon- 
danti appaiono delle strutture strette ed allungate. Queste ultime 
sono, a quanto si pud giudicare dall’esame dei vari campioni, 
di ultima segregazione e la loro frequenza é inversamente pro- 
porzionale a quella del vetro. 

Numerosi sono i microliti di augite, mentre scarsi sono 1 
granuli di olivina. Frequentissimi sono invece 1 granuli di ma- 
gnetite di seconda segregazione, che si mostrano nelle sezioni 
sottili, sia sotto forma di sezioni quadrate che in minuti granuli 
formanti come una sottilissima polvere che intorbida tutta la 
sezione. 

I microliti feldspatici mostrano dei valori di estinzione che 
li fanno ascrivere a della labradorite basica; si osservano pochi 
individui che si possono riferire a dei termini tanto pid acidi 
che pid basici e cioé all’andesina basica ed alla bytownite acida. 
I microliti son di solito limpidi quasi senza inclusioni, di fre- 
quente appare in essi la geminazione secondo la legge dell’albite. 

I fenocristalli pia abbondanti sono quelli dei feldspati cal- 
co-sodici che appaiono diffusi in tutte le sezioni, a1 quali seguono 
quelli di augite, di magnetite e di olivina. Infatti da una media 
delle misurazioni eseguite risulta che, su cento fenocristalli osser- 
vati, 69,4 appartengono ai feldspati calco-sodici, 14,8 all’augite, 
13,4 alla magnetite-ilmenite e solo 2,4 all’olivina. 

I fenocristalli dei feldspati calco-sodici mostrano due fasi 
di segregazione delle quali la prima ha dato dei cristalli pid 
grandi, sviluppati secondo (010) ma anche abbastanza_larghi, 
la seconda invece ha dato dei cristalli pid sottili e pid allungati. 
Si osservano anche altre differenze tra le due serie di fenocri- 
stalli, cosi, di solito, quelli pid grandi e di primissima segrega- 
zione, appaiono con tipi pid basici, spesso zonati e con nume- 
rose inclusioni. Essi mostrano di frequente delle corrosioni mag- 
matiche, talvolta tanto avanzate da lasciare soltanto dei fram- 
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menti irregolari di cristalli. | grossi fenocristalli sono quasi sem- 
pre geminati secondo la legge dell’ albite e le lamine di gemi- 
nazione appaiono per lo pid larghe; poco frequenti sono invece 
1 geminati secondo la legge di Carlsbad. 

Numerose sono le inclusioni in questi cristalli; esse consi- 
stono, per lo pit, di vetro giallo verdastro, che solo di rado mo- 
stra delle inclusioni gassose. Il vetro si osserva spesso disposto 
nella parte centrale dei fenocristalli, dove i singoli frammenti, 
di forma irregolare, non presentano nessuna disposizione parti- 
colare; altre volte i frammenti di vetro formano uno strato di vario 
spessore verso il bordo del cristallo. Allora il vetro si presenta 
sotto forma di bastoncelli pit o meno regolari, disposti normal- 
mente agli spigoli del cristallo; assai pit rari. sono i cristalli che 
appaiono tutti occupati dalla massa vetrosa. Quasi sempre 1 sin- 
goli cristalli soon delimitati verso |’esterno da uno strato privo 
d: inclusioni, e percid limpido. 

Nelle numerose sezioni fu osservato un solo fenocristallo che 
mostrava, a partire dal nucleo, zone ricche di inclusioni vetrose 
alternate con altre prive affatto di esse. 

Le altre inclusioni sono meno frequenti; si notano rari gra- 
nuli di apatite, qualche piccolo cristallo di augite e pit di fre- 
quente granuli e sezioni quadrate di magnetite, mentre |’olivina, 
per lo pid in granuli, é rara. 

I grossi fenocristalli appartengono principalmente alla _by- 
townite basica, meno frequenti sono tanto i termini pit acidi che 
giungono sino alla labradorite basica che quelli pid basici che 
arrivano all’anortite acida. 

Abbastanza frequenti sono i cristalli zonati, che mostrano 
verso l’esterno una composizione sempre pit acida. Di solito 
il nucleo @ costituito da bytownite ed il bordo da labradorite 
basica, altre volte si tratta di bytownite pil o meno acida ed 
in un solo cristallo fu notato il passaggio dall’anortite del nu- 
cleo alla bytownite acida del bordo del cristallo. 

Il secondo tipo dei fenocristalli feldspatici € di segrega- 
zione posteriore, esso si presenta con forme piu slanciate, di di- 
mensioni pit piccole. | cristalli non appaiono mai zonati e non 
mostrano corrosioni magmatiche; rare vi sono le inclusioni ve- 
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trose, che quando si osservano sono per lo pid accentrate in 
istrati verso il margine del cristallo. 

Quasi tutti questi cristalli appaiono geminati secondo la 
legge dell’albite ed i loro angoli d’estinzione indicano che trat- 
tasi di bytownite e pit raramente di labradorite basica. 

L’augite é il minerale che segue, per frequenza, 1 feldspati 
calco-sodici; essa appare sia in grandi (2-4 mm.) cristalli isolati 
che in gruppi di cristalli ed allora pid piccoli e spesso associati 
a cristalli di olivina, magnetite e talvolta anche a qualche feld- 
spato calco-sodico pid basico (bytownite basica ed anortite aci- 
da). Questi aggruppamenti rappresentano delle segregazioni ba- 
siche pid antiche. 

L’augite @ presente con le seguenti forme cristallografiche : 
(100), (010), (110) e (111); non molto frequenti sono i gemi- 
nati secondo (100) che si distinguono solo a Nicols incrociati. 
I singoli cristalli appaiono leggermente pleocroici con c=a= 
=verde e b=verde bottiglia pallido; qualche volta si osserva 
una struttura zonata che si fa manifesta nella lieve differenza di 
colore. Le tracce di sfaldatura sono ben visibili e l’angolo C:c 
oscilla intorno ai 45°. 

I cristalli pit grand: mostrano spesso notevoli fatti di as- 
sorbimento magmatico che si osserva all’incontro assai di rado 
nei cristalli pit piccoli. Le inclusioni nelle augiti non sono fre- 
quenti, si tratta per lo pit di magnetite, di qualche granulo di 
olivina, di rari granelli di apatite e di qualche sporadico cristal- 
lino di feldspato. 

L’olivina & poco frequente; essa appare per lo pid in gra- 
nuli a spigoli arrotondati, rare sono le sezioni esagonali a con- 
torno ben delimitato. Il minerale si presenta sempre incolore e 
senza nessuna alterazione, frequenti sono i riassorbimenti mag- 
matic. 

L’olivina appare sia isolata che in gruppi di cristalli insie- 
me ail’augite ed alla magnetite. Rare sono le inclusioni che con- 
sistono in granuli di magnetite, piccoli cristalli di augite ed assai 
pi di rado, in vetro, talvolta con bolle d’aria. 

La magnetite titanifera & come prodotto di segregazione 
intra-tellurica, abbastanza frequente e si presenta in cristalli a 
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sezioni ben sviluppate od in grossi granuli pit o meno roton- 
deggianti che raggiungono dimensioni massime di | mm. 

La magnetite mostra spesso profonde corrosioni magmati- 
che che sono pit frequenti nei cristalli o nei granuli pid grossi. 

Poco frequenti sono le inclusioni, formate per lo pia da 
granuli di augite, assai rari sono i granuli di olivina. 

Se, come é stato accennato pit sopra, i fenocristalli dei 
singoli minerali presentano in tutti 1 campioni gli stessi carat- 
terl, le varie rocce mostrano, a seconda delle loro vicende suc- 
cessive, notevoli diversita della massa fondamentale. 

La massa fondamentale, con scarso vetro, molti microliti 
di feldspati dei due tipi gia distinti, granuli e prismetti di au- 
gite e molta magnetite di seconda segregazione, é tipica del 
materiale lavico che ha percorso un lungo tratto di strada e che 
si @ raffreddato lentamente, permettendo cosi una quasi totale 
cristallizzazione extra-tellurica. 

Un altro aspetto assume al microscopio la massa fonda- 
mentale della lava che si @ taffreddata rapidamente presso la 
bocca effusiva principale. Cosi un campione di roccia, raffred- 
datasi il giorno 8-I]-51 presso il ramo meridionale della ipsilon, 
mostra una massa fondamentale costituita da vetro giallo-ver- 
dastro, nel quale si osservano pochi microliti di forma allungata, 
pochi prismi e granuli di augite; rara € invece la magnetite di 
seconda segregazione, di modo che la massa fondamentale ap- 
pare, al microscopio, limpida. 

Le colate effmere, che furono tanto frequenti durante que- 
st’eruzione, mostrano di essersi raffreddate in condizioni diverse. 

Cosi si hanno delle lave con abbondante vetro nella massa 
fondamentale, pochi microliti feldspatici di forma allungata e 
con scarsa augite e magnetite; il tutto é indice di un raffredda- 
mento rapido che troncd bruscamente la segregazione extra-tel- 
lurica. Altre lave mostrano invece una maggior durata della se- 
gregazione extra-tellurica ed hanno quindi una minor quantita 
di vetro ed un maggior sviluppo di microliti feldspatici, di gra- 
nuli e prismi d’augite e di magnetite, in piccoli granuli e cri- 
stalli. 

Un aspetto delia massa fondamentale simile a quella delle 
lave effimere mostrano le lave a corde, a lastroni ed a rotoli, ti- 
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piche della lunga seconda fase effusiva dell’eruzione. Anche 
in queste lave che sono in parte colate in canali chiusi e che 
solo successivamente sono corse in superficie, si nota la pre- 
senza, nella massa fondamentale, di vetro pit o meno abbon- 
dante, che si riduce di molto con lo sviluppo dei feldspati cal- 
co-sodici di forma aciculare e con la apparizione della magne- 
tite di seconda segregazione. 

Si osserva tutta una serie di passaggi tra lave ricche e lave 
povere di vetro. Cosi un campione di lava «a rotoli », corsa 
il giorno 16-IX-51 alle falde dei M.ti Centenari, mostra una 
massa fondamentale costituita in gran parte da vetro giallo, con 
pochi microliti feldspatici tozzi e corti, scarsa augite e scarsa 
magnetite di secondo tempo. 

Un campione di lava a corde fluita tra il 12 ed il 18 mag- 
gio 1951, prelevato nella stessa zona, mostra invece la massa 
fondamentale con scarso vetro, microliti feldspatici corti e tozzi 
e molti allungati aghiformi, poca augite, rara olivina ed abbon- 
dante magnetite. 

Un aspetto un po’ diverso presenta la lava che scorse per 
poche ore all’inizio dell’eruzione (25-XI-50). La sua massa fon- 
damentale é formata da vetro e da microliti feldspatici di forma 
assal allungata; essi sono numerosi, si da imprimere |’aspetio 
caratteristico alla massa fondamentale: essi mostrano in molti 
punti delle sezioni una ben marcata struttura fluidale. Mancano 
nella massa fondamentale i microliti feldspatici corti e larghi. 

I microliti appartengono in gran parte alla labradorite, meno 
frequenti sono gli altri termini e cioé dell’ andesina basica e 
della bytownite acida. 

I microliti feldspatici appaiono leggermente pid acidi di 
quelli osservati nelle lave emesse dalla bocca effusiva princi- 
pale. Gli altri componenti della massa fondamentale sono dei 
granuli di augite, rara olivina e frequente magnetite che appare 
per lo pid in molte sezioni quadrate. Solo in qualche plaga si 
osserva un addensarsi delle segregazioni magnetitiche, che assu- 
mono allora |’aspetto di minuti granuli che rendono torbida la 
sezione sottile. 

I fenocristalli sono i soliti che s’incontrano in tutti j pro- 
dotti di quest’eruzione, salvo che quelli feldspatici sono legger- 
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mente pit acidi di quelli emessi dalla bocca effusiva principale. 
Si tratta infatti, nella maggioranza, di labradorite basica, con 
poca bytownite. 

L’esame di prodotti clastici emessi dalle bocche effusive 
superior! mostrano lo stesso aspetto della massa fondamentale 
della lava di primo efflusso; essi sono costituiti da poco vetro, 
molti microliti feldspatici di forma allungata, poca augite e ma- 
gnetite talvolta solo in sezioni ben delimitate, tal’altra invece 
anche sotto forma di minuti granull. 

La lava emessa durante |’ eruzione 1950-51 non differisce 
nella sua composizione mineralogica da quelle emesse dall’Etna 
nelle eruzioni pi recenti. Si tratta di un basalto augitico o, se- 
condo il concetto di WASHINGTON, di basalto andesitico (1). Esso 
appartiene al tipo delle lave con fenocristalli di feldspati ed au- 
gite distinto dal Di FRANCO (2) e pud venir ascritto al primo - 
gruppo (lave ricche di plagioclasio con scarsa augite) distinto da 
SARTORIUS v. WALTERSHAUSEN (3). 

A questo tipo petrografico appartengono tutte le lave, si- 
nora studiate, emesse dall’Etna in questo secolo. 

La leggera differenza osservata nella composizione dei feld- 
spati calco-sodici della lava di prima emissione e di quella suc- 
cessiva confermerebbe gli studi dello STELLA STARRABBA (4) che 
mettono in evidenza i! fatto che i primi efflussi lavici sono pid 
acidi di quelli successivi. 

Un’ analisi chimica eseguita dal collega prof. F. STELLA 
STARRABBA al quale porgo i miei pil sentiti 1ingraziamenti, ha 
dato il seguente risultato (il campione proviene dal Fosso Fon- 
tanelle ed é@ colato i] 2-I-51): 


(1) Wasuincton H. S., AuroussEau_M., Keyes Mary G. - The 
Lavas of Etna, Am Jour. of Science, Vol. XII, Nov. 1926. La definizione 
di basalto andesitico (Andesine basalt) appare infelice e si presta a confu- 
sioni non contenendo invero la roccia che rara andesina, 

(2) D1 Franco S. - Ricerche petrografiche sulle lave dell’ Etna. Att 
Acc. Gioenia di Sc. Nat., S. 5%, Vol. XVII, Catania 1930. 

(3) SaRToRIUS v. WALTERSHAUSEN - Der Aetna. Leipzig 1880. 

(4) STELLA StarrapBa F. - Sulle lave dell’eruzione dell’Etna del 1928. 
La variazione della composizione chimica duran’e il periodo effusivo, m Bull. 


Volcanologique, N.i 15-18, Napoli 1928. 
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S10; 46,69 
TiO; 1,82 
Al.O, 16,76 
Fe.O, 6,10 
FeO 6,36 
MnO 0,15 
MgO 5,24 
CaO 10,57 
(Ba, Sr)O 0,16 
Na,O 4,66 
KO 1,51 
ASF 0,39 
H,O 0,03 


Totale 100,47 


La lava appare con un grado notevole di basicita; infatti 
assal poche delle lave sinora analizzate dell’ Etna contengono 
meno del 47 % di SiO,. Solo due analisi hanno dato valori 
inferior: al 46 % di SiO, e cio€ una lava ricca di olivina 
della contrada Scelfi presso Biancavilla ed un campione di lava 
dell’ eruzione del 1886 probabilmente analizzato da GENTILE 
CUSA e riportata pid sotto. 

Questa lava ha la stessa composizione petrografica di quella 
del 1950-51 ed appartiene al gruppo delle lave con fenocristalli 
di plagioclasi ed augiti distinta da SARTORIUS v. WALTERS- 
HAUSEN e da Di FRaAnco(l). Non si riporta |’analisi dell’al- 
tra roccia, data la sua diversa composizione mineralogica. Né 
si riporta qui il risultato dell’analisi della lava di Aci Castello. 
anch’essa di notevole basicita, appartenendo essa alle cosidette 
manifestazioni sub-etnee (2). 

Confrontando le analisi delle lave degli ultimi sessantotto 
anni, si ha il seguente quadro: 


(1) SARTORIUS v. WALTERSHAUSEN - Op. cit. Di Franco S. — Op. cit. 
(2) WasHincton H. S., AuRousseau M., Keyes Mary G. - Op, cit, 


| - U Il IV V Vi 
cruzione 1883) 1886 @) 1892 (3) 1908 (4) 1910) 1928(6) 
10, 47.40 46.86 49.17 49.75 49.15 47.69 
No, 1.26 1.17 1.9] 2.45 1.96 1.81 
Al,O; 15.95 16.03 18.08 18.30 18.33 17.80 
“e,O, 5.44 5.34 4,32 We Xe's) 3.48 4.56 
“eO 9.54 951 6.04 6.28 6.50 5.84 
VinO OFZ 0.12 n.d. n.d. n.d. 0.12 
MgO 4.93 5.10 3.90 3.45 Jed 5.03 
=) 10.26 2:09 O72 9.76 10.30 10.22 
BaSr)O n.d. n.d. n.d. n.d. n.d. n.d. 
Na,O 4.4] 4.52 4.9| 4.96 4.9] 4.85 
£,0 1.36 1.41 he2z 1.89 1.44 1.5] 
 AOF 0.19 0.22 0.03 0.03 0.03 0.44 
4,0 + 


0.16 0.16 0.08 0.40 0.08 0.12 


Totale 100.71 100.23 OO NGreAlOO 125 6692-99 m0 0.00 


Osservando il quadro delle analisi si nota, a partire dal 1886. 
un progressivo aumento dell’acidita delle lave emesse, che tocca 
il massimo in quelle del 1908, si mantiene superiore al 49 % 
sino al 1911, per diminuire nelle eruzioni successive, toccando 


(1) Anal. Silvestri O. in Ip, - Sull’ eruzione deli’ Etna scoppiata il 
di 22 marzo 1883 - Catania 1883. 

(2) Anal. Gentile-Cusa B. in Sitvestri O, - Sulle eruzioni centrale ed 
eccentrica dell’Etna del maggio e giugno, |.° e 2.° rapporto al Governo - 
Catania 1886. 

(3) Anal. Ponte G. in Ip. - Studi sull’eruzione etnea del 1910, 
in Mem. R. Acc. Lincei, S. V., Vol, VIII, Roma 19 

(4) Anal. Pisani in Lacroix A. - Sur la lave de la récente éruption de 
’Etna, in Compt. Rend. d. |’Acc. des Sciences, Vol. 147, n. 12, Parigi 1908. 

(5) Anal. Ponte G., media di quattro analisi, in ID. - ancit: 

(6) Media di sei analisi, delle quali cinque anal. Stella Starrabba F. 
in Ip, - Op. cit. Un’analisi di Polner E. in Lencyet E. - Der Aetna - 
Ausbruch im Jahre 1928 und sein Gestein, in Acta Regiae Universitatis 
Hungaricae Francisco-Josephinae, Szeged 1929, 

(7) Anal. Stella Starrabba F. 
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il minimo per l’eruzione del 1950-51 e raggiungendo valori leg- 


germente pit. bassi di quelli del 1886. 


Fig: 6 - Diagramma di Osann, I numeri corrispondono a quelli riportati nel 
quadro delle analisi. 


L’annesso diagramma mette ben in evidenza tale anda- 
mento. Sembra che si possa individuare per gli ultimi sessan- 
tacinque anni una variazione nella composizione delle lave emesse 
dal vulcano; ulteriori analisi chimiche, a preferenza di tutte 
quelle del presente secolo, che non sono state studiate chi- 
micamente, potranno piii o meno confermare tale interessante os- 


servazione. 
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11. - Confronti con altre eruzioni, 


L’eruzione del 1950-51 presenta, di fronte alle altre eru- 
zioni etnee, alcune caratteristiche particolari, che meritano di 
essere messe in evidenza. 

Innanzitutto & da rilevare la lunga durata del periodo erut- 
tivo, durata che se non é eccezionale per |’Etna, é certo tra le 
notevoli sinora verificatesi, in epoca storica, su questo vulcano. 
D'altra parte devesi osservare che diverse eruzioni avve- 
nute nella zona tra la Valle del Bove e quella sovrastante del 
Leone sono state caratterizzate da una discreta durata, cosi, per 
non citare che le ultime, sulle quali abbiamo notizie pid detta- 
gliate, quelle del 1811 e del 1852; esse ebbero una durata di 
209 rispettivamente 279 giorni. 

Eruzioni di durata superiore ad un anno non sono molto fre- 
quenti all’Etna e dal 1500 ad oggi se ne contano, compresa 
questa del 1950-51, quattro. Di queste la pit lunga, quella che 
s1 protrasse per circa dieci anni, dal giugno del 1614 a tutto, 
sembra, il 1624; essa avvenne sul versante nord-ovest del vul- 
cano. Le lave si mantennero per lo pid nella parte elevata della 
montagna e solo occasionalmente si spinsero nei territori boschivi 
ed in quelli coltivati. 

A giudicare dalle scarse e non sempre chiare notizie, |’at- 
tivita eruttiva fu quasi soltanto effusiva e si verificd, a quanto 
si pud giudicare anche oggi dalla morfologia del campo lavico, 
tutta una serie di sovrapposizioni che impedirono alla lava di 
scendere molto in basso. 

Un’altra eruzione di durata di pid di un anno fu quella del 
1634-36 che interessd il versante meridionale del vulcano e che 
prese origine dal versante sud della Serra del Salifizio; anche 
questa eruzione fu caratterizzata dalle sovrapposizioni laviche. 
L’eruzione, che durd diciotto mesi e tredici giorni, fu esplosiva 
ed effusiva per tutta la sua durata. 

Le eruzioni, che molti autori fondono in una sola, nel pe- 
riodo 1651-53, non appartengono ad un’unica fase eruttiva, ma 
s1 tratta invece, a quanto si pud arguire dalle non sempre chiare 
notizie, di tre eruzioni differenti, delle quali due sul versante 
occidentale (zone sopra Bronte e sopra Adrano) e l'altra sul ver- 
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sante orientale e che ha dato la cosidetta Sciara di Scorciavacca 
sotto 1 M.ti Arrsi. 

Infine anche |’eruzione: del 1792-93 iniziatasi il 12 mag- 
gio 1792 si protrasse sino al maggio deil’anno successivo; non 
é nota con esattezza la data della sua cessazione. L’eruzione 
s'Inlzi0 come terminale, per divenire poi laterale interessando il 
fianco orientale del vulcano; essa diede bocche poste su tutti e 
due 1 versanti della Serra del Salifizio. L’eruzione fu esplosivo- 
effusiva per tutta la sua durata. 

In conclusione, |’eruzione del 1950-51 si trova per durata 
al quarto posto, tra le eruzioni etnee verificatesi dopo 11 1500, 
e precisamente segue l’eruzione del 1614-1624, quella del 1634- 
1636 e quella del 1792-93. 

L’ultima eruzione presenta anche alcuni caratteri differenti 
dalle grandi eruzioni che nella prima meta dello scorso secolo 
interessarono le medesime plaghe dell’alta Valle del Bove; si 
allude qui alle eruzioni del 1811 e del 1852 che presentano 
tra loro molte analogie sia nel loro andamento, che nei loro ri- 
sultati morfologici. 

L’eruzione del 1811 scoppid i] 27-X-I8I1 e termind il 
24-IV-1812; essa s’ inizid con una serie di bocche che dalla 
parte alta della Valle del Bove arrivava sino sul Piano del Lago; 
guesta prima serie di bocche diede una breve colata lavica 
che presto cessd di scorrere, si aprirono poi altre bocche pid in 
basso e l’attivita esplosiva si accentrd nel punto pid basso dove 
sorse il M.te Simone, ai piedi del quale sgorgd la lava che 
diede un’importante colata, la quale scese sino ai margini degli 
abitati di Milo e delle Caselle di Milo. 

Quest’eruzione fu caratterizzata da una fortissima attivita 
esplosiva che durd quasi tutto il periodo dell’eruzione, essa cessd 
alla fine del mese di marzo 1812 e nei primi tempi le esplosioni 
furono cosi violente da essere intese sino a Catania e da dare 
forti disturbi alle popolazioni dei centri pit elevati della zona. 
L’eruzione fu effusivo-esplosiva, ma questa seconda fase fu di 
notevole intensita. 

Di andamento un po’ diverso fu l’eruzione del 1852-53, 
che scoppid il 21-VIII-1852 alle 0,30; si apri una frattura nella 


Serra di Giannicola sulla quale s’impiantarono diverse bocche, 
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e dalle pit’ basse fuorusci una breve colata di lava. Due giorni 
dopo la frattura si prolungd a valle e |'attivita esplosiva si ac- 
centré in basso dando origine ai due M.ti Centenari. La lava 
usci subito a valle del cono inferiore ed intorno alla bocca di 
deflusso si costitul un conetto a fiancate ripide, oggi ancora ben 
visibile. 

L’attivita esplosiva, che fu all’inizio intensa, cessd verso la 
fine di ottobre; l’effusione lavica durd sino al 27-V-53, dando 
luogo a sovrapposizioni laviche ed a numerose colate effimere, 
che fecero sorgere l’errata ipotesi di nuove bocche eruttive. 

Se paragoniamo l’eruzione del 1950-51 con quelle breve- 
mente caratterizzate del 1811-12 e 1852-53 vediamo che I'ul- 
tima eruzione, pur presentando nel suo meccanismo molte analo- 
gie con le due precedenti, differisce da esse per la sua minor 
attivita esplosiva, si che, malgrado la sua pit lunga durata, le 
sue costruzioni morfologiche sono di assai minor imponenza. 

Essa poi presenta la caratteristica che la differenzia da quasi 
tutte le eruzioni laterali etnee meglio conosciute, e cioé |’avere 
la bocca effusiva distante 600 metri dalla maggior bocca esplo- 
siva e sita 170 metri pit in basso. 

Questa caratteristica che incide  sull’ aspetto morfologico 
dell’apparato eruttivo & dovuta, con tutta probabilita, al fatto 
che la frattura eruttiva si é formata, a differenza di quello che 
é avvenuto nelle eruzioni del 1811-12 e del 1852, sui ripidi 
pendii che collegano l’alta Valle del Bove a quella del Leone. 

Per quanto riguarda la quantita di lava emessa, |’eruzione 
del 1950-51 occupa un posto notevole tra le eruzioni a forte 
portata lavica. Essa ha, tra le eruzioni posteriori al 1650, il terzo 
posto, venendo per quantita di iava emessa subito dopo le eru- 
zioni del 1669 e del 1852-53, le quali secondo i calcoli di SaR- 
TORIUS vy. WALTERSHAUSEN hanno fornito 980 rispettivamente 
420 milioni di metri cubi. 

L’eruzione del 1950-51 & stata la pid lunga e la pid im- 
ponente eruzione di questo secolo; essa, da sola, ha fornito il 
45.3 % delle lave emesse in questa prima meta del secolo. In- 


fatti le diverse eruzioni hanno dato i seguenti quantitativi di 


lava (1). 


1908 2.1 milioni di m* 
1910 03,026); » » 
1911 42.6 » a) 
1918 Oe) » » 
1923 48.7 » » » 
1928 (2) D972,» » » 
1942 070) » » 
1947 (oo » » 
1949 iOS » » 
1950-51 7G >) ae) 


Totale prima meta secolo XX 377.4 milicni di m* 


12. - L’eruzione come fatto antropico. 


Il fenomeno eruttivo attird, specie nella sua prima fase, una 
folta schiera di curiosi che non giunsere solo dalle localita vicine 
ed in maggior numero da Catania, ma anche dai pit lontani cen- 
tri dell’isola e fuori dell’isola stessa. Per poco pit di un mese 
e mezzo l’eruzione fu un centro di attrazione turistica che fece 
affluire verso il fronte lavico migliaia di persone al giorno. In 
un primo tempo, salvo che a Zafferana, 1 due centri di Milo e 
di Furnazzo, in parte sfollati, non davano nessuna_ possibilita 
di ristoro ai visitatori, ma ben presto si organizzarono posti di 
ristoro e servizio di guide sino al fronte lavico, servizio pid ne- 
cessario di notte, durante la quale l’afflusso di visitatori era mag- 
giore perché pid terrificante la visione della lava avanzante co- 


(1) I dati relativi sono stati ricavati per il 1910 da VINASSA DE RE- 
cny P. V. - L’ eruzione etnea del 1910 - Parte V - Osservazioni geologiche ec 
morfologiche. Catania 1912, Per le eruzioni del 1908, 1911, 1918 e 1923 
sono state calcolati in base ai rilievi cartografici ed allo spessore medio 
della lava e lo stesso é stato fatto per le eruzioni del 1942, 1947 e 1949, 
in proposito vedasi CUMIN G., Appunti sull’eruzione laterale etnea del 30 
giugno 1942, Boll. Soc. Geogr. It., S VII, Vol. 8°, £. 1, Roma 1943. Ip. - Dati 
e considerazioni su'la recente eruzione, in « Vie Economiche » 15-III-1947. 
Ip, - L’ eruzione etnea del dicembre 1949, in Boll. Soc, Geogr. It., S. VIII, 
Vol. 3°, Roma 1950. 

(2) Corretto da FRIEDLANDER I, - Der Actna - Ausbruch 1928, in Vulk. 
Zeitschr. B. XII, H. 1, Berlin 1929. L’ A. valuta eccessivamente lo spes- 
sore medio delle lave. 
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me una muraglia incandescente. Anche un servizio di animali 
da soma (muli e somari) si organizzd in breve ed 1 prezzi, come 
suole di solito accadere in simili frangenti, furono ben superior! 
a quelli richiesti normalmente. Si arrivd poi ad istituire posti di 
ristoro sino in vicinanza del fronte lavico e non mancarono 1 
fotografi ambulanti, pronti a riprendere dei gruppi in vicinanza 
della lava. | 

Gli abitanti della zona, od almeno i pit intraprendenti tra 
essi, trovarono cosi il modo di sopperire ai mancati guadagni 
che la stasi dei lavori campestri, dovuta all’ eruzione, causava 
ad essi. 

Ben presto con l’avanzarsi del fronte lavico e con |’insor- 
gere del pericolo per i centri abitati (Furnazzo, Rinazzo e Milo) 
la presenza di tanta gente, ma specialmente di tanti e svariati 
automezzi sull’ unica rotabile, comincid a creare delle dif- 
ficolta al traffico di sgombero, di sorveglianza ecc. e furono sta- 
biliti dei posti di blocco, spesso anche distanti assai dalla zona 
interessata; cosi, ad esempio, venne stabilito nel momento che 
la lava invadeva la strada Milo-Furnazzo un posto di blocco a 
Fleri distante ben 14 chm. dalla zona. Ma tali provvedimenti 
se valsero a limitare il traffico automobilistico, non riuscirono 
ad impedire |’afflusso dei visitatori a piedi, 1 quali attraversando, 
per raggiungere la lava, dei coltivati, per lo pid vigne e noccio- 
leti, causarono notevoli danni alle colture. 

In media, nel periodo in cui la lava era pit bassa, si pud 
calcolare una presenza media giornaliera di visitatori tra le 1000 
e le 1500 persone che nei giorni festivi si raddoppiavano. II] mag- 
gior afflusso si verificd nella zona di Milo-Furnazzo, mentre assai 
minore fu il numero dei visitatori che si recavano in Val Ca- 
lanna, pit distante e raggiungibile attraverso una mulattiera che 
é tra le peggiori che s’incontrano sull’Etna. 

Con una certa approssimazione si pud valutare a circa 150 
mila le persone che sono accorse a vedere pid o meno da vicino 
la manifestazione eruttiva. 

Le visite dei turisti alle zone pit elevate del teatro erut- 
tivo ed alle bocche esplosive ed effusive furono, data anche la 
loro situazione, del tutto isolate e non incisero sul movimento 
complessivo dei visitatori. 
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Con I’avanzarsi del fronte lavico, aumentd il pericolo per 
i centri di Milo, Rinazzo e Furnazzo, che si faceva, a seconda 
dell’andamento delle colate laviche, pi o meno minaccioso per 
uno o l’altro di essi. Il pericolo non fu per nessuno di essi im- 
minente, tanto che non fu mai preso il provvedimento dello sgom- 
bero forzato dei centri. Si stabili per Furnazzo, Rinazzo e Milo 
lo sgombero volontario, al quale aderi circa la meta della popo- 
lazione, che in parte venne ospitata attraverso la Pontificia Com- 
missione di Assistenza a Zafferana, a Sant’Alfio ed anche in 
centri pit lontani. 

Si provvide anche all’evacuazione delle produzioni agri- 
cole e forestali accumulate nella zona che é ricca di vigneti e 
di boschi. Si trasportarono cosi in diverse direzioni, ma per pit 
della meta complessiva a Riposto, circa 20.000 ettolitri di vino, 
quantita di molto superiore a quella stimata presente in base 
alle denunzie fatte alle autorita locali. Si trasportarono fuori 
della zona in pericolo notevoli quantitativi di legname e sopra- 
tutto di carbone vegetale e cid con automezzi messi .a disposi- 
zione dell’ autorita. 

Di giorno gli sfollati rientravano al paese anche per osser- 
vare l’andamento della lava e la sera essi ritornavano alle loro 
abitazioni temporanee; allora, partiti gli ultimi turisti, 1 paesi 
sembravano deserti e solo gli uomini delle forze armate anima- 
vano le silenziose strade. 

Diversi proprietari di case asportarono, insieme ai mobili, 
anche gli infissi e le case aperte e deserte aumentavano il tono 
di abbandono che ispirava il paesaggio, con la sovraincombente 
minaccia di distruzione. 

Gia all’inizio dell’eruzione le autorita (Prefettura) dispo- 
sero di un servizio di sicurezza e di un servizio radio-telefonico, 
attraverso il quale |’Istituto di Vulcanologia dell’Universita di 
Catania inviava i bollettini sull’ andamento dell’ attivita  erut- 
tiva e sullo stadio di avanzamento delle varie colate laviche. 

Il servizio radio stette sino al giornc 30-XI all’ addiaccio 
a M.te Fontane, poi ebbe ricovero in una « casedda ») sotto il 
M.te Caliato, e dal 6-XII al 23-XII fu stanziato a Milo, donde 
passd a Zafferana, dove il giorno |-I[-5i venne, visto |’ anda- 
mento dell’eruzione, definitivamente sospeso. I] servizio effet- 
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tuato regolarmente ebbe notevole importanza, esso permise di 
avvisare tempestivamente le autorita dell’insorgere di pericoli im- 
provvisi, dovuti all’andamento dell’eruzione. 

Vennero istituiti posti di comando di carabinieri a Furnazzo 
ed a Milo, si istitui un ufficio distaccato della Prefettura ed uno 
del Genio Civile. L’ufficio distaccato della Prefettura si occu- 
pava dello sfollamento, del trasporto dei prodotti agricoli e fo- 
restali, dei sussidi, ecc. | 

Per il trasporto di prodotti, masserizie e persone |’ufficio 
della prefettura aveva a disposizione gli automezzi militari, quelli 
dei Vigili del fuoco e quelli requisiti dal Genio Civile. Quando, 
nei giorni 16 e 17-XII, la corrente lavica avanzava verso il Fosso 
Cacocciola e minacciava un giovane castagneto, si procedette 
rapidamente al suo taglio ed al trasporto dei tronchi abbattut, 
alcuni dei quali vennero, ben si pud dire, sottratti alla corrente 
infuocata. A tale opera, oltre ai taglialegna appositamente arruo- 
lati, cooperarono validamente anche 1 Vigili del fuoco. 

Ugual aiuto non si poté dare a! piccoli proprietari confi- 
nanti col Fosso Fontanelle, quando i] 28 e 29-XII la lava scese 
rapidamente a valle, non dando la possibilita ai proprietari, non 
alutati, di salvare i propri alberi. 

Al Genio Civile si deve la rapida riattazione delle due in- 
terruzioni stradali verificatesi (sulla Muilo-Furnazzo e sulla Fur- 
nazzo-Linguaglossa) e la sorveglianza e verifica del ponte sulla 
rotabile Furnazzo-Sant’Alfio, sotto il quale passd la lava che 
scese verso la Cava Grande (1). 

Nel complesso 1 provvedimenti presi dal}’autoritaé non solo 
furono adeguati, ma corrisposero in pieno; essi nella loro orga- 
nizzazione complessiva possono servire da esempio per altre, del 
resto deprecabili, occasion: (2). 


(1) Non sono certo rilievi ufficiali del Genio Civile quelli riprodotti nella 
carta al 25.000, di D’ Arrico A., op. c., nella quale appaiono scom- 
parsi sotto la lava, edifizi che si possono comodamente osservare stando in 
auto e percorrendo la rotabile Milo-Furnazzo. 

(2) Tutta I’ organizzazione deve poter venir messa in azione in breve 
tempo, perd senza allarmi pessimistic! o prematuri; la decisione di dare 
il via ai provvedimenti d’ urgenza, deve soltanto ed esclusivamente spettare 
al personale dell’ {Istituto di Vulcanologia, che presta servizio sul posto e 
che ha i! controllo sia del fronte lavico che delle bocche effusive. Allo 
stesso personale spetta di dare le notizie uffciali sull’ andamento dell’ eru- 
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Anche durante quest’eruzione, si ricomincid a parlare della 
eventuale deviazione della corrente lavica e si autocostitui a 
a Giarre un comitato che avanzé svariate proposte in merito, che 
avevano tutte, salvo quella ormai vecchia del bombardamento 
della colata, il piccolo svantaggio di richiedere un tempo note- 
vole per la loro realizzazione, di fronte al rapido avanzarsi 
della lava. 

La lunga durata dell’ eruzione avrebbe reso possibile un 
esperimento di bombardamento dei margini della colata, onde 
vedere se sia realmente possibile una notevole deviazione per 
shancamento della colata lavica, ma una serie di impedimenti 
di varia natura, non permisero, purtroppo, l’esecuzione di un 
tale esperimento. 

Chi scrive & scettico sulle possibilita di un efficente risul- 
tato, ma sarebbe stato utile far i’esperimento per concludere, una 
volta per tutte, le inutili e verbose discussioni in proposito. 


13. - I danni dell’eruzione. 

La vasta corrente lavica si estese in gran parte su terreni 
lavici delle eruzioni del 1811-12 e del 1852-53, su terreni di 
trasporto, che avevano in parte ricoperto tali lave ed erano ri- 
vestiti da ginestre ed in parte servivano anche da pascolo per 
gli ovini e caprini. Questi terreni sono in gran parte proprieta 
della Mensa vescovile di Catania, che é@ stata la pit fortemente 
danneggiata dall’eruzione. 

Pit in basso esistevano castagneti cedui, qualche tratto di 
noccioleto e principalmente delle vigne. La superficie totale della 
corrente lavica (lava della prima fase effusiva e lava successiva) 
é di 1032.1 ha; questi sono a seconda delle varie utilizzazioni 
del suolo cosi suddivisi: 


Sterili 361.1 ha 
Incolti produttivi (pascoli e ginestreti) 617.7  » 
Vigneti 2290) 
Fruttet; (meleti e pereti) 9.8 » 
Castagneti O25 
Noccioleti 2.4 » 


zione stessa perché é evidente la sua competenza in proposito, competenzz 
che, salvo qualche possibile eccezione, non pud avere nessuna delle altre 
autorita, 


Si possono cos} valutare i danni al possesso fondiario, in 
base ai prezzi correnti, nella zona e per i terreni posti a diverse 
colture, a ottanta-ottantacinque milioni di lire, nel qual computo 
sono pure compresi i valori delle « casedde » distrutte. 

Altri danni, e questi per ora non facilmente valutabili, sono 
quelli derivati dalla scomparsa delle risorse idriche del territo- 
rio; si allude qui alla grande cisterna sita presso le « Casedde 
del Vescovado » ed alla sorgente detta delle « Fontanelle » nel 
fosso omonimo. La prima serviva per |’abbeverata delle greggi 
che pascolavano sui terreni della Mensa vescovile di Catania; 
la sua scomparsa sotto la colata lavica ha diminuito notevolmente 
il valore dei pascoli della zona, rimasti indenni dalla lava. 

La sorgente delle Fontanelle rappresentava, pur con la sua 
limitata portata, una risorsa idrica di notevole peso per la zona, 
dove mancano quasi del tutto le sorgenti. 

Anche la sorgente detta «dello Scarbaglio » sita nel val- 
lone Cacocciola venne ricoperta dalla lava. La poca potenza 
della copertura lavica ha permesso al Genio Civile di portarla 
nuovamente a giorno. 

Danni ebbe a subire anche la rete stradale. Cosi si verifi- 
carono, come gia si disse, due interruzioni stradali, sulla strada 
provinciale Milo-Linguaglossa, un’interruzione subi la mulattiera 
Furnazzo-Pietracannone e numerosi sentieri vennero in parte ri- 
coperti dalla lava, isolando spesso, quasi del tutto, delle zone 
pascolative e dei radi ginestreti utilizzati per la produzione di 
carbone. 

Le interruzioni sulla strada provinciale vennero quasi su- 
bito riparate dal Genio Civile, mentre mulattiere e sentieri ven- 
nero ripristinati o tracciati ex-novo dagli abitanti stessi della zona. 

Notevole € pure la perdita di giornate lavorative, in seguito 
alla scomparsa dei terreni variamente utilizzati; si possono va- 
lutare a 13.600 le gicrnate lavorative annue perdute per diversi 
decenni dai lavoratori dei centri di Zafferana, Milo e Furnazzo. 
In valore le giornate lavorative ammontano tra 1 10 ed i 12 mi- 
lioni di lire all’anno, cifra che pur nella sua non grande entita 
incide sull’economia della zona. 

Nel complesso, se si tiene conto della grande quantita di 
lava emessa, i danni nel loro insieme non sono stati rilevanti. 
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Cid € dovuto al’ fatto che buona parte dei terreni invasi dalla 
lava furono dei terreni sterili od incolti produttivi e che pochi 
furono i terreni intensamente coltivati sui quali scorse la lava. 
Purtroppo peréd diversi piccoli proprietari perdettero in questa eru- 
zione i] loro unico appezzamento di terreno 0 videro enormemente 
ridotta la loro gid scarsa proprieta, cid che costituisce un fatto, 
anche socialmente, negativo. 


14. - L’ attivita post-eruttiva del cratere centrale e di 


quello di N.E. 


Terminato nella notte tra l'uno ed il due dicembre 1951 
l’efflusso lavico, s’inizié una fase post-eruttiva che mostrd, co- 
me vedremo, interessant: fenomeni. 

Mentre il cratere centrale emetteva saltuariamente e tran- 
quillamente dei vapori bianchi, la bocca di N.E. continuava nella 
serie di esplosioni profonde con emissione di cenere antica di 
color rosso-bruno e di grana finissima. Le esplosioni non erano 
che raramente percettibili ed avvenivano con un ritmo di due 
sino a tre esplosioni al minuto. 

La cenere rosso-bruna é a grana minutissima; al microsco- 
plo si presenta costituita da una massa composta da materiale 
bruno otticamente inattivo al quale sono frammisti feldspati cal- 
co-sodici, augite e rara olivina. | cristalli sono per lo pid a fram- 
ment irregolari, talvolta i feldspati assumono un abito prisma- 
tico tozzo. Scarso é il materiale vetroso antico. 

Il materiale emesso é derivato dalla frantumazione per 
esplosioni profonde dalle pareti del condotto vulcanico; si tratta 
in conclusione di materiale vulcanico antico, al quale talvolta si 
uni materiale magmatico coevo. 

La portata di sabbia di ogni esplosione venne, in base al 
materiale raccolto su aree note, ed in diverse zone, valutata ad 
1.5 tonnellate per esplosione, cid che fa, a seconda della fre- 
quenza delle esplosioni, dalle 3300 alle 6600 tonn. di sabbia 
al giorno. 

Tenendo conto della frequenza media delle esplosioni, si 
pud valutare |’ emissione della cenere rosso-bruna intorno alle 
4000 tonn. giornaliere. Nell’insieme dall’inizio delle esplosioni 


del Cratere di N.E. (21-IX-51 ore 8,45) sino alla completa ces- 
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sazione di esse (30-V-52 nel pomeriggio) si pud valutare la quan- 
tits di cenere emessa intorno alle 750.000 tonn. pari circa a 
270.000 m*. Di questo quantitativo poco pit di 400.000 tonn., 
pari a circa 143.000 m’, vennero emesse dopo il 2-XII-51, data 
della cessazione del flusso lavico. 

La sabbia spinta dai venti di alta quota si sparse su tutto 
l’alto e medio Etna, ricoprendo la neve che man mano cadeva, 
in modo che la montagna mostrd durante l|’inverno 1951-52 as- 
sai poca neve e spesso |’Etna assunse, in pieno inverno, |’aspetto 
che esso presenta, di solito, d’estate. Di frequente si formava 
una lunga « bandiera» che si manifestava pid regolare con il 
vento di N.-Ov., che la spingeva, per molti chilometri, sul mare. 

Le emissioni a « sbuffi » furono di solito silenziose; anche 
stando sull’orlo della bocca di N.E, non si udiva nessun ru- 
more, solo eccezionalmente si riusciva a percepire un rumore 
sordo lontano, dopo di che s’innalzava la sbuffo di vapore mi- 
sto a cenere. 

Il ritmo degli sbufh, che presentavano la caratteristica for- 
ma a «cavolfiore », non era, come gia si disse, costante. Esso 
fu pi intenso nei primi mes; (X, XI) ma, gid dalla seconda 
meta del dicembre 1951, apparvero delle emissioni « a sbufh » 
di vapor bianchi, privi cioé di cenere. 

Le emissioni di vapori bianchi erano accompagnate sempre 
da esplosioni profonde; evidentemente la colonna magmatica era 
in questo caso pli elevata, le esplosioni erano percettibili per- 
ché provenienti da una profondita minore, e non portavano a 
giorno cenere antica, perché esse avvenivano in una parte del 
condotto vulcanico, costituita da materiali pit resistenti di quelli 
che si trovano a maggiori profondita. 

Emissione a sbuffii di vapori bianchi e di vapori carichi di 
cenere rosso-bruna si alternarono sino alla fine del maggio 11952; 
talvolta gli sbuffi furono assai deboli 0 mancarono del tutto. 
Cosi avvenne tra il 14-XII ed il 18-XII-51 ed il 15-IV-52. 

L’emissione della cenere rosso-bruna fu pid forte nei primi 
mesi dopo la fine dell’afflusso lavico e si andd poi, pur regi- 
strando qualche ripresa, attenuando. Nella seconda meta di di- 
cembre 195] si alternarono sbufii di vapori bianchi con emis- 
sion! di ceneri rosso-brune, ma con predominio delle seconde 


sui primi. Nel gennaio e nei primi diciannove giorni di febbraio 
1952, si ebbero emissioni di cener) rossco-brune; il 21-II ed il 
24, 25 e 26-II si ebbero vapori bianchi, seguirono poi sino al 
9-II emissioni di ceneri rosso-brune. 

La bocca di N.E. non mostrd nessuna_ particolare attivita 
in rapporto ai periodi sismici del 1°-II] e del 19-II] e giorm 
seguenti. 

Emissioni di vapori bianchi si ebbero sino al 28-II, dopo 
di che si ebbero prima delle emission: deboli e poi pit intense 
di ceneri rosso-brune che scomparvero del tutto alla fine di mag- 
gio. In maggio si riscontrd, tra le ceneri antiche, anche del ma- 
teriale magmatico coevo, sebbene in piccole quantita. Segno 
questo che la colonna magmatica era salita nel condotto vulca- 
nico. I] magma perd non sali mai tanto alto da dare luogo a dei 
bagliori notturni. 

Nei mesi che seguirono si ebbero emissioni di vapori bian- 
chi, sia sotto forma di sbuffi a cavolfiore, sia sotto forma di ema- 
nazione_ tranquilla. 

Spesso, ma non sempre, si udivano delle esplosioni pro- 
fonde e solo assai di rado esse erano piu forti, tanto da essere 
udite anche pit lontano, cosi all’Osservatorio etneo 0, come nel 


giornt 15-16-X-52, sino al Piccolo Rifugio. 


15. - L’attivita sismica post-eruttiva. 


L’attivita sismica post-eruttiva, che, se spesso é notevole, non 
é necessariamente sempre presente, come lo dimostrano, tra l’al- 
tro, le eruzioni del 1947 e del 1949, si manifestd presto; infatti 
gia ventitré giorni dopo la cessazione dell’efflusso lavico, si ve- 
rificS un terremoto. Alle ore 0,20 del 25-XII-51, si intesero, 
a seconda delle diverse localité, da una a quattro scosse; di 
queste le prime due furono leggere, la penultima (terza) pid forte, 
e debole fu |’ultima. 

Il terremoto fu percepito maggiormente a Furnazzo, dove 
s'intesero quattro scosse; la terza scossa zaggiunse il grado V 
della scala Mercalli e fu accompagnata da un boato il cui m- 
more, a detta degli abitanti, molti dei quali uscirono impauriti 
dalle abitazioni, era simile a quello che faceva la lava quando 


scorreva. 
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A Milo la scossa ebbe circa la stessa intensita, fu inteso 
pure il boato, ma si percepirono soltanto tre scosse, di esse la 
terza fu la pid forte. A Zafferana si intesero tre scosse, delle 
quali la seconda raggiunse il 1V-V grado d’intensita; la terza 
scossa, molto leggera, si verifics dopo mezz’ora circa. A Ballo 
il fenomeno sismico ebbe lo stesso andamento di Zafferana. 

A Sarro, non tutti i dormenti si svegliarono; s’intesero due 
scosse, la prima raggiunse il IV grado e la seconda fu assai pid 
debole; a Fleri s’intese una sola scossa che toccd il IV grado, 
mentre a Pisano la prima scossa ebbe la stessa intensita, ma la 
seconda fu assai pid debole. 

A Viagrande non fu intesa nessuna scossa, mentre che a 
S. Venerina la sola scossa intesa raggiunse il 1V grado di in- 
tensita; a Giarre il fenomeno fu inteso da pochi e solo con una 
scossa che raggiunse il III grado e lo stesso si verificd a Tre- 
punti; leggermente pit forte esso fu a Macchia, dove il feno- 
meno non venne inteso da tutti, si percepirono due sole’ scosse, 
delle quali la prima fu la pid forte. 

A S. Giovanni di Macchia, |’ intensita della scossa pit 
forte fu del III-IV grado; furono intese tre scosse delle quali 
la seconda fu la pid forte. A S. Alfio furono percepite quattro 
scosse, delle quali la terza fu pit forte e toccd il 1V grado; non 
si udi nessun boato. 

Nell’insieme si tratts, come appare evidente, di un feno- 
meno sismico avente la sua zona epicentrale nella parte media 
del versante orientale dell’Etna, in corrispondenza della Valle 
del Bove e che appare strettamente connesso con 1 fenomeni 
eruitivi verificatisi su tale versante. 

E” stato impossibile, per evidenti ragioni, di avere notizie 
della zona disabitata, solo si sa che il terremoto non fu perce- 
pito al Rifugio Citelli. 

Dopo questo primo fenomeno sismico, che dimostra il ve- 
rificars1 dei movimenti di assestamento post-eruttivi, si ebbe un 
periodo di calma di poco pit di tre mesi, quando il 1° marzo 
1952 alle ore 13,29 s’inizié un breve periodo sismico che mise 
in allarme un’altra zona del versante orientale dell’Etna, zona 
che é di frequente oggetto di attivita sismica e che comprende, 
grossolanamente, il triangolo Linera-S. Venerina-Zafferana. 
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Le prime tre scosse del giorno I-III si verificarono alle ore 
13,29’, 13,31’ e 13,41’; una di esse la terza fu la pid forte e 
la seconda la pit debole. Un’altra, assai meno intensa, si ebbe 
alle ore 18. Il giorno 2-III si notarono due scosse, una debole 
alle 9,10 ed una forte e, sembra, pit forte di quella del giorno 
precedente. Nei giorni seguenti vennero segnalate altre scosse, 
le quali, se furono relativamente frequenti, non raggiunsero mai 
una grande intensita; per lo pit nell’area epicetrale esse rag- 
giunsero il III grado e solo eccezionalmente il IV. 

In particolare il giorno 3-III si osservarono tre scosse € cioé 
alle 8,30, alle 11 ed alle 17; il giorno 4-III si registrarono due 
scosse (alle 8,45 ed alle 22,35); if 5-III si ebbero due scosse, 
delle quali una, verificatasi alle 9,30, fu nell’area epicentrale del 
IV grado, mentre l’altra, alle 11,45, fu pit debole (III grado). 

Il 7-III si verificarono due scosse (8 e 10,45), quest’ultima 
arrivo a Bongiardo all’intensita del [V grado; il giorno 9-III si 
ebbero altre due scosse, alle ore 8,15 ed 8,35, che non supe- 
rarono il III grado. 

A Catania le scosse dell’I-II] e quella forte del 2-II] fu- 
rono appena percepite da poche persone in casa; a Viagrande 
le scosse dell’l-III1 furono ben percepite. Nell’ insieme esse as- 
sumono una intensita del III grado scarso; non fu intesa invece 
quella del giorno successivo. A Fleri le scosse dell’l e del 
2-III raggiunsero quasi il grado V; di V grado furono a Ma- 
lopasso e un’intensita tra il V ed il VI grado esse raggiunsero 
il giorno I-III] a Zafferana, mentre si pud ritenere, anche per 
gli effetti causati, un po’ superiore al VI grado la scossa delle 
ore 18, che fu quella che raggiunse la massima intensita du- 
rante tutto questo breve periodo sismico. 

L’intensita delle scosse diminui procedendo verso nord; in- 
fatti gid a Ballo esse furono di poco inferiori al grado V; n- 
cordo che a Ballo fu sentito, almeno cosi venne riferito, durante 
le prime scosse dell’1-II] un boato « simile a raffica di vento ». 

A Milo non fu inteso nessun rumore e la scossa pit forte 
(IV grado) fu quella delle 18 del giorno 2-III; a Furnazzo le 
scosse, tutte intese, furono d’intensita tra il III ed il IV grado 
e pid a nord presso la colata lavica del 1928, lungo lo stradale 
verso Linguaglossa, fu percepita con un’intensita di II grado solo 
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la scossa del 2-II] delle ore 18; pit oltre non si avverti nessun 
moto sismico. 

A Rocca d’Api (Princessa) ed al cimitero di Zafferana 
le scosse dei giorni | e 2-III assunsero |’intensita del grado VII. 
Alcuni muri di recintazione delle proprieta crollarono, fu pro- 
fondamente lesionato il muro di cinta del cimitero stesso, una 
statua superiore alla grandezza naturale di una tomba cadde in 
direzione settentrionale; alcune case di costruzione scadente ven- 
nero profondamente lesionate. Meno intensa fu la scossa a Passo 
Pomo (VI e VII grado) e lo stesso dicasi per Bongiardo-S. Ve- 
nerina; in quest’ultima localita si udi anche un rintocco di cam- 
pana, diversi oggetti caddero e molte furono le case non grave- 
mente _lesionate. 

L’ intensita delle scosse sismiche fu ancora pit attenuata 
verso Linera (V grado) dove esse furono percepite da tutti, ma 
dove le leggere lesioni alle abitazioni furono assal meno nume- 
rose che a S. Venerina. Le scosse furono di IV grado a Ceraz- 
zo, S.ta Maria degli Ammalati e Guardia, scesero al III grado 
a Giarre, Trepunti, Codavolpe e Macchia di Giarre, per au- 
mentare (IV grado) a S. Giovanni ed a Sant’Alfio. 

Il breve periodo sismico presenta le note caratteristiche dei 
fenomeni sismici del versante orientale dell’Etna. I] suo epicentro 
si trova nella zona Piano d’Api (Princessa-Passo Pomo). 

Si riteneva ormai chiuso il ‘periodo sismico, quando, dieci 
giornt dopo le sue ultime e deboli manifestazoni, si ebbe una 
brusca ripresa. 

Il giorno 19-III alle 9,11 s’ intese alla Cantoniera etnea 
(1862 m) ed al Grande Albergo dell’Etna una scossa che fu per- 
cepita anche dalle persone all’aperto e che si pud valutare di 
un’intensita del grado IV; la scossa non si propagd assai verso 
il basso, a Nicolosi essa non venne sentita. 

Pochi minuti dopo, alle 9,14 si verificarono nella zona, gia 
battuta dal terremoto del I-III, due scosse quasi consecutive, 
di notevole violenza e che colpirono un’area pid vasta di quella 
precedentemente interessata al movimento sismico e che causarono 
danni pid forti delle scosse precedenti. 

Le scosse raggiunsero il grado VIII nella zona di Rocca 
d’Api, Passo Pomo e Linera, dimostrando cos} che la zona epi- 
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centrale si era, in confronto dell’ I-III. estesa verso sud-ovest; un 
altro epicentro di limitata estensione, ma di discreta intensita 
(VII-VIII), fu attivo in localita Mortati ad un chilometro circa 
della statale Catania-Messina, sotto la « timpa» di Acireale. 

Nella zona epicentrale 1 danni furono rilevanti, crollarono 
divers; fabbricati di costruzione assai poco curata e con muri 
fatti di blocchi lavici di dimensioni diverse e scarso impiego di 
malta (cosidette costruzioni a crudo), altri furono profondamente 
lesionati si da risultare pericolanti. 

I fabbricati poi subirono pid o meno forti danni, a seconda 
che furono costruiti sulla viva lava o sul terreno sciolto; resistet- 
tero assai di pit quelli costruiti sulla lava. 

Nella zona dei Mortati, dove esistono alcuni fabbricati an- 
tisismici, costruiti dopo l’ultimo terremoto disastroso della zona 
(1914), questi non subirono danni, mentre furono gravemente le- 
sionati 1 fabbricati vicini costruiti a « crudo » e quasi incolume 
rimase i] casello ferroviario di costruzione antisismica, alla Timpa 
delle Cipollette. 

Numerosi furono j crolli di muri di cinta e muri paraterra, 
1 primi occupando le rotabili secondarie impedirono il transito e 
furono anche causa di morte di una delle due vittime del terre- 
moto (1). Si aprirono anche delle fratture nel terreno, cosi nella 
zona di Rocca d’Api, intorno al cimitero di Zafferana e nella 
zona di Mortati. Le fratture avevano in prevalenza una direzione 
di N.Ov.-S.E. 

Forti furono 1 danni al cimitero di Zafferana, dove vennero 
gravemente lesionate le mura perimetrali e molte tombe; cad- 
dero diverse statue, per lo pit in direzione N. 20°E. e si ve- 
rificarono anche dei movimenti di rotazione. 

In particolare, fuori della zona epicentrale, le scosse si at- 
tenuarono rapidamente, a S.ta Maria degli Ammalati, posta tra 
l’area epicentrale principale e quella secondaria dei Mortati, 
esse raggiunsero il grado VI, ma gia a Guardia ed a Mangano 
esse furono inferior! al [V grado, toccarono il II] grado a Tre- 


(1) Da tempo, sino dal 1914, si propose di vietare la costruzione di 
muri di cinta elevati, per il pericolo ch’ essi presentano in una zona emi- 
nentemente sismica, com’ é quella della regione orientale etnea. 


punti, Codavolpe, Giarre ed in tutta la zona costiera tra Ripo- 
sto e Santa Tecla. 

Nella zona media della montagna, Pisano e Fleri registra- 
rono scosse intorno al VI grado; 1’ intensita sali a Zafferana 
centro a poco meno del VII grado, pit a nord esse si attenuarono 
rapidamente. A Milo |’intensita raggiunse il V grado ed un po’ 
meno a Furnazzo. A Piedimonte le scosse raggiunsero il II grado, 
mentre a S. Alfio l’intensita fu pari circa a quella di Furnazzo; 
essa scese al IV grado a S. Giovanni ed a Macchia, dove crollé 
un tetto, per scendere poi al III grado a Giarre. 

L’attivita sismica continud nei giorni successivi ma, per 
fortuna, con intensitA assai minore, Je scosse pid forti nella zona 
epicentrale non superarono il V grado, ma di solito esse furono 
meno intense (III-IV grado). 

Esse, pur non provocando danno, valserc a mantenere in 
istato di allarme la popolazione della zona, che per diversi giorni 
visse accampata o sotto tende o sotto capanne provvisorie co- 
struite dagli abitanti stessi. 

Il giorno 20-III si contarono cingue scosse e cioé alle ore 
0,30, 1,30, 2,35, 7,50 e 22,15; il giomo 22-II] fu intesa una 
lieve scossa alle 11,15 ed il giorno 23-III si ebbero tre scosse 
alle ore 4,45, 5,30 e 10,0’. 

Queste scosse furono intese nella zona epicentrale, mentre 
fuori di essa non tutte furono percepite e cid sopratutto per la 
loro debole intensita. 

I danni del terremoto furono notevoli: vi furono due morti 
ed una trentina di feriti, nessuno dei quali molto gravi e secondo 
una stima provvisoria, resa pubblica, ben 1082 case furono rese 
inabitabili e 907 parzialmente inabitabili; cifre queste che hanno 
bisogno certamente di una revisione. 

L’andamento del fenomeno sismico del 19-III-52 &, salvo 
la sua minore intensita, del tutto simile a quello avvenuto nel 
maggio 1914 ed estendersi in descrizioni equivarrebbe a ripe- 
tere cid che venne scritto tanto tempo fa (1) 


(1) PLarania GAETANO - Sul periodo sismico del io | 
gione orientale dell’Eina, in Rend, e Mem. PxeeemGereeee ere leer es 


Per quanto riguarda i rapporti dei fenomeni sismici osser- 
vati con 1 fenomeni post-eruttivi si pud affermare che le scosse 
del 25-XII-51, con un epicentro sito presumibilmente nella media 
od alta Valle del Bove, siano state causate da fenomeni di asse- 
stamento del settore interessato dall’eruzione laterale, cessata da 
pochi giorni. 

Per quanto riguarda i due periodi sismici del marzo 1952, 
essi si ricollegano ai terremoti che si manifestano sul versante 
orientale etneo e che solo indirettamente possono venir messi in 
relazione con i fenomeni eruttivi. Si tratta di una zona fagliata 
e che gia in superficie mostra una serie di gradini (timpe) di in- 
dubbia origine tectonica. Tali gradini interessano la parte media 
e bassa del versante orientale etneo e vanno dalla Valle del 
Bove sino alla « timpa» di Acireale. 

La loro origine devesi ricercare nella diversa tensione, tra 
la zona marginale orientale del rilievo etneo che é in fase di sol- 
levamento e la parte centrale del vulcano, che, sotto il peso 
della massa dell’edifizio vulcanico accumulatasi attraverso i mil- 
lenni, tende con tutta probabilita ad affondarsi. 

Lungo le faglie 1 movimenti di assestamento provocano le 
scosse sismiche e tali movimenti si possono verificare anche in- 
dipendentemente dai fenomeni eruttivi; perdé pud anche avvenire 
che questi ultimi determinino il fenomeno sismico quando le con- 
dizioni di stabilita dei terreni lungo una faglia sono tali da dare, 
prima o dopo, luogo ad un terremoto. In altre parole 1 terre- 
moti del versante orientale dell’Etna non sono che indirettamente 
legati ai fenomeni eruttivi che agiscono, in questo caso, come 
agent! liberatori; la loro dipendenza da essi pud venir suppo- 
sta, se essi si verificano in un tempo relativamente breve prima, 
o, com’é il caso attuale e pit frequente, dopo un’eruzione; di- 
stanziati nel tempo da tali fenomeni non é possibile, con una 
certa sicurezza, metterli in rapporto con essi ed appaiono, co- 


degli Zelanti. S. 3%, Acireale 1915. Sapatini V. - Note sul terremoto di 
Linera dcll’ 8 maggio 1914, in Bell. R. Com. Geol. d’ Italia, Vol, 44°, 
f. II, Roma 1915. 


me in realt& sono, dei s'smi tectonici legati allo sviluppo di par- 
ticolari forme morfologiche (timpe) (1). iP 

Giova notare che gli epicentri di questi terremoti interes- 
sano, di solito, la parte nord-occidentale delle singole faglie, 
quasi che verso tale direzione i movimenti tectonici siano mag- 
giormente in atto. Non é@ qui il luogo di citare alcuni dei nu- 
merosi esempi in proposito. . 

Nel caso attualmente preso in esame, si pud con certezza 
ritenere che tutti e due i periodi sismici siano indirettamente 
legati ai fenomeni post-eruttivi dell’eruzione 1950-51, in parti- 
colare poi il periodo sismico del 19-I[]-52 sembra sia stato at- 
tivato da una scossa sismica la cui zona epicentrale fu probabil- 
mente nella parte media della montagna. 

Questo secondo periodo fu pid intenso, la sua zona epicen- 
trale si allargs verso sud-est comprendendo anche Linera e si 
attivd anche un centro secondario, quello dei Mortati. 


16. - Conclusione. 


L’eruzione etnea del 1950-51 si & manifestata quasi senza 
segni premonitori, dopo una breve (meno di un anno) stasi del 
vulcano. Essa si é stabilita in una zona che @ stata gia teatro 
di precedenti eruzioni (1811) ed ha avuto un’attivita prevalen- 
temente effusiva di notevole durata. La lava emessa ha la com- 
posizione mineralogica identica alle lave emesse in questo se- 
colo; essa si differenzia da esse per la sua pid elevata basicita. 

Notevole fu l’attivita sismica post-eruttiva, che appare perd, 
in gran parte, solo indirettamente legata ai fenomeni post-eruttivi. 


(1) Vedasi in proposito: Dg Fiore O. - Com’ é stato e come dovrebbe 
essere sludiato |’ E'na, Catania 1919, 

Ip. - L’ eruzione dell’ Etna del settembre 1911. Acireale 1922. 
ve Lerman della regione orientale etnea, in Bull, Volc., 
__ Ib. - I terremoti etnei, Pubblicazione della Comm. Ital. 
delle calamita. Vol. V., p. 1, Firenze 1935. 

PLATANIA GAETANO - Origine della Timpa della Scala _ Ccntributo allo 
studio dei burroni vulcanici, in Boll. Soc. Geol. It., Vol. 24°, Roma 1905. 
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:, CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 
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Fig. 1. - Esplosioni con emissione di materiale coevo minuto. Serie inferiore delle bocche 
esplosive. Foto: G. Strx, 26-XI-50 
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Fig. 2. - Lancio di scorie dal conetto N.° 12 e dalla bocca effusiva inferiore. Nello sfondo 
la Rocca Musarra. Foto: G. Srrx, 26-XI-50 
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G CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 
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Fig. |. - Emanazioni di vapori delle bocche esplosive inferior. 
Foto: G. S11x, 2-XII-50 


Fig. 2. - Esplosione di materiale minuto. - Bocca esplosiva N." 11 (M.te Gaetano Platania), 
Foto: G. Srrx, 2-XIT-50 
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3. CUMIN — L’ eruzione laterale ctnea del novembre 1950 - dicembre 195]. 


Fig. |. - La lava sul Piano Bello nella notte de] 26-XI-51. A destra un ramo della ipsilon, 


nel centro la Rocca Musarra, a sinistra il ripido pendio sopra M.te Finocchio inferiore. 
Foto: G. Stix, 2-XII-50 


Fig. 2. - Il fronte lavico «a blocchi» sul Piano Bello. 
Foto: G. Srix, 2-XIT-50 
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CuMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 


Fig. |. - Fronte lavico notturno sul Piano Bello. 
Foto: G. STIX, 26-XI-50 


Fig. 2. - Canale di deflusso lavico inciso nella lava defluita in precedenza. Quota 1850 sotto 
M.te Simone. Foto: G. CumIN, 21-I-51 
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3. CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 


Fig. 1. - Bocca effusiva effimera, Si osserva la massa compatta della lava gia raffreddata. Sula 


corrente effimera si notano le increspature di raffreddamento. Fosso Fontanelle. 
Foto: G. S1rx, 2-I-51 


3. Cumin — L’ eruzione laterale etnea del novembre 


1950 - dicembre 1951. 


Fig. 2. - Cascata lavica della-Cava Grande. 
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Foto: G. 


Sirx, 4-1-51 


Tay. 


VI 


Tav. VII 


3. CUMIN — L eruzione laterale etnea del novembre 1950 - dicembre 1951. 


Fis. 1. - I] M.te Gaetano Platania ed il dosso (a destra) delle bocche esplosive N, 8, 9, 10. 


Foto: V. BARBAGALLO, 25-V-51 


| Fig. 2. - La bocca effusiva principale (a sinistra) e Ja colata lavica nella sua parte superiore 


con gli spiragli. Nello sfondo M.te Simone (eruzione del 1811) ed 1 pendi della Serra 


delle Concazze con i dicchi, Foto: G. Cumin, 26-IX-51 
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3. CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 
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Fig. |. - La bocca esplosiva N. | della serie superiore dell’ apparato eruttivo. 
Foto: G. Srix, 12-11-51 


| Fig. 2. - Lo sprofondamento dell’ ottobre 195] presso la bocca N. 7 dell’ apparato eruttivo. 
8 fey) POUR ou Jk : Joe) 
Si osservino 1 banchi lavici che costituisceno 1 terreni della zona. 
Foto: V. BARBAGALLO, 29-X-51] 
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Tav. IX 


3. CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 195]. 


tig. 1. - Il conetto di scorie della bocca effusiva. Sul davanti la lava raffreddata del ramo 
meridionale della ipsilon. Foto: V. BArnaGaiio, 12-11-51 


Fig. 2. - Il cratere, svasato verso nord, del M.te Gaetano Platania. 
Foto: V. BARBAGALLO, 
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3 CUMIN — L’ eruzione laterale ctnea del novembre 1950 - dicembre 1951. 


| Fig. |. - La conoide lavica formatasi negli ultimi giorni della eruzione sotto la bocca effusiva. 
La piccola colonna di vapori bianchi, in alto a destra, indica 1] posto della bocca 
esplosiva principale. Foto: G. Cumin, 2-XII-51 


Fig. 2. - La colata lavica del Fosso Fontanelle. Si notino 1 fianchi ripidi dei solchi scavati 
dalle lave sovrapposte. Foto: G. Cumin, 20-1-52 
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3. CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 


| Foto: G. Cumin, 25-I-51 


Fig. 2. - Fronte lavico del braccio sud, sopra Milo, Lava a blocchi con dagale; a sinistra una 
colata effimera. Foto: G. Cumin, 12-X-52 
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G. Cumin — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 


Fig. 1. - Colate laviche nella parte alta della Valle del Bove. In primo piano, Java a piccoli 
| blocchi emessa 1] 25-XI-50, in fondo lava a «budellay della seconda fase effusiva. 
Foto: G. CumIN, 26-IX-51 


Fig. 2. - Lava a lastroni e budella della seconda fase effusiva. A destra un accumulo lavico. 
Foto: G@, CumIn, 17-VIII-52 
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3. Cumin — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 
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. |. - Lava a budella e corde della seconda fase effusiva, ai piedi dei M.ti Centenari; 
nello sfondo le colate del 25-XI-50. Foto: G. Cumin, 17-VIII-52 
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Fig, 2, - Lava a lastroni della seconda fase effusiva, presso 1 M.ti Centenani. 
Foto: G, CUMIN, 17-VIII-52 


Tav. XIV 


3. Cumin — L’ eruzione laterale etnea de! novembre 1950 - dicembre 1951. 


Fig. |. - Lava a corde; efflusso lavico della seconda fase, tra M.te Lepre ed 1 M.ti Centenari. 
Foto: G, Cumin, 17-VITI-52 


Fig. 2. - Lava a lastroni rotti e «budella », ai piedi de: M.ti Centenari. 
Foto: G, CUMIN, 17-VIII-52 
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, CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 195]. 


: Fig. |. - Terreno incoerente « esarato » dalla lava, Val Calanna. 
| Foto: G. Cumin, 18-I-51 


Fig. 2. - Terreno incoerente « esarato » dalla lava. Val Calanna. 
Foto: G@. CUMIN, 25-|-51 
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CuMIN — L’eruzione laterale etnea del novembre 1950 — dicembre 1951. 


] . . . . . . . . , . 
Fig. |. - Emissioni di cenere bruna dal cratere di IN JE, tbo primo plano |’ Osservatorio Etneo, 
Foto: V. BARBAGALLO, 26-IX-51 


Fig. 2. - Il cratere di N.E. visto da sud-est. Emanazioni di vapori bianchi e copertura di 


o) 


cenerl brune. Foto: V. BARBAGALLO, giugno °52 
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3. CUMIN — L’ eruzione laterale etnea del novembre 1950 - dicembre 1951. 


Fig. 1. - Colata effimera di Val Calanna,y Fe- Fig. 2. - Colata sopra Rinazzo, fluita i] 16-II- 
nocristallo di feldspato calco-sodico con 51. Fenocristalli di feldspati calco- 
inclusioni vetrose e feldspato zonato. sodici in parte riassorbiti, Nel centro 
Base con vetro e microliti feldspatici. cristalli di augite, 


Fig. 3. - Lava a «budella» della seconda fase Fig. 4. - Colata del 25-XI-50 emessa dalla 


effusiva, fluita il 16-IX-51. Fenocri- bocca effusiva <uperiore. Microliti feld- 
stalli. di feldspati calco-sodici e di spatici, di forma allungata e con ac- 
magnetite. Base vetrosa, cenno di struttura fluidale. 


Tutte le microfotografie sono a luce naturale ed ingrandimento di 80 diametri. 
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During the year vulcanological observations were resumed 
at Rabaul, Territory of New Guinea, with the appointment of 
Mr. G. A. TAYLor as vulcanologist. Points for routine tempera- 
ture control have been established on and inside the craters of 
Matupi, Vulcan, Rabalanakaia and Sulphur Creek, and along 
the foreshores of Matupi Harbour. An Omori-type two-com- 
ponent seismograph has been installed at Rapindik, (1.6 miles 
N.W. of Matupi crater). A recording tide-gauge has been set 
up at Rabaul and tide marks established around the harbour 
at critical points. Simple gas analyses have been made and a 
photographic record begun of fumarole areas. Preparations have 
been made to rebuild the former observatory on the original site, 
where the instrument cellars are still intact. 

After the 1937 eruption of both Vulcan (Raluan) and Ma- 
tupi (Tavurvur) temperature observations were maintained con- 
tinuously until 1941. Seismographs were installed in April 1940 
at the Rabaul Observatory and at Matupi Observation Post in 


June 1941. The writer, N. H. FIsHER, was in charge of this 
work. 

Visible signs of activity at Vulcan decreased continuously 
from 1937 to the present and since the war the only sign of act- 
ivity is an area at sea-level in the embayment on the northern 
side of Vulcan over which ground water temperatures a little 
above normal can be obtained. 

At Matupi volcano, a strong cloud of gas continued to be 
given off after the 1937 eruption and from about the end of 1938 
an increase in activity became apparent. The volume of gas given 
off was somewhat greater, hydrochloric acid gas was occasion- 
ally noticed, and from July 1939 a strong smell of sulphur di- 
oxide was present. 

On March 3rd, 12th and 16th 1940 small steam explosions 
took place in a mud pool in the bottom of the crater. A general 
increase in volume of gas and amount of sulphur dioxide was 
noticeable, and towards the end of the year several areas of 
hot ground on both the inner and outer slopes of the crater in- 
creased in size, active vents were formed and sulphur dioxide 
given off copiously. On September 12th 1940 and again in Jan- 
uary |4th 1941, very severe earthquakes of tectonic origin, but 
with epicentres close to Rabaul, were felt throughout Gazelle 
Peninsula. The one of Jan. 14th 1941 was preceded by strong 
tilting movements at Rabaul Observatory (FISHER, 1944). 

During the first week in November 1940 temperatures above 
100° C. were recorded for the first time in one of the fumaroles 
in what is known as the 1878 crater, on the western side of the 
main Matupi crater. During the month of December the temper- 
ature of this fumarole rose from 103° to 260° and during the first 
five months of 1941, the signs of activity steadily increased. At 
the beginning of June a temperature in some of the fumaroles 
of 400 degrees was recorded, gas pressure had increased, many 


new vents were formed, and very corrosive gases were given 
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off. At 7.40 am. June 6th 194] the volcano burst into erupt’on 
and continued erupting spasmodically and at times spectacularly 
until about March or April 1942. 

During the first two days only dust and solid rocks were 
thrown out, after that hot bombs, including many very fine exam- 
ples of breadcrust bombs, were ejected. Periods of continuous 
eruption ranged up to six weeks in length, with breaks up to 
10 days in between. Each eruptive period was preceded by a 
crop of volcanic tremors recorded on the seismograph. While 
eruptions were in progress tremors of a different type were recorded. 

Very little damage was done by the eruption but from June 
to November the dust cloud was blown directly over Rabaul and 
was a very considerable nuisance. Most of the damage that was 
done was due not so much to the mechanical effects of the dust 
as to the corrosive effects of the gases in the dust cloud and 
the salts deposited with the dust. During the north-west sea- 
son, December to March, the dust cloud was blown out to sea 
and did no damage. 

The Japanese invaded Rabaul on January 2Ist 1942, and 
all seismograph records up to that time were destroyed, also most 
of the other records and all the Observatory equipment. 

In 1946 the craters were examined by the writer for the 
first time since the war. Decrease in activity at Vulcan was 
found to have been continuous (there was no response at all from 
Vulcan to the 1941-42 eruption at Matupi). The Matupi crater 
was descended for the first time — it had been quite inaccessible 
before the war — and it was found that only a comparatively 
small crater in the bottom of the 1937 crater had been built up 
by the 1941-42 eruption. The state of activity at Matupi has 
reverted approximately to what it was before the 1937 eruption 
and no apparent change has taken place from 1946 to the pres- 
ent. The volcano appears to have settled down for a long pe- 


riod of dormancy. 


Mt. Lamington. 

This violent Pelean type eruption took place on January 
2lst 1951 at 10.45 am. and completely devastated an area of 
6 to 7 miles radius, killing all the population within the area, 
except a few on the marginal fringe of the devastated area. A 
further eruption, not as severe as the first one, occurred the same 
night at about 9.30 pm. and this was characterized by more 
explosive activity. Porous bombs were ejected and smaller frag- 
ments were carried to the north-west for a considerable dis- 
tance — up to ten miles or more. 

The volcano was comparatively quiet for the next ten days 
and then the building up of a lava-dome in the crater began. 
This was accompanied by repetitions on a small scale of the 
glowing cloud type of eruption, particularly on February 1 Ith, 
18th, 22-24th and March 5th. The last one was easily the most 
severe, and destroyed a considerable part of the northern s'de 
of the lava-dome which by this time had built up to more than 
1000 feet above the crater floor. Extensive ash flows took place 
on the northern side of Mt. Lamington. 

A two component Wood-Anderson seismograph was in- 
stalled at Sangara Plantation 8’ miles from Mt. Lamington and 
began recording on February 7th. An average of about 30 tre- 
mors per hour was recorded during the first few weeks of ope- 
ration. The glowing cloud type of eruption is generally imme- 
diately preceded by a very great increase in the number of tre- 
mors recorded. 

A very complete photographic record is also being main- 
tained of the progress of the eruption. Visits have been made 
to the crater to obtain samples and preliminary petrological exam- 
ination of some of these has shown that the material ejected 
during the 1951 eruptions is a porphyritic hornblende andesite, 


consisting of strongly zoned basic labradorite, green hormblende, 
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biotite, magnetite, apatite, anhydrite and a little pyroxene, in a 
glassy ground-mass. Older volcanic rocks are somewhat more 
basic in composition and contain brown hornblende, partly or 
wholly replaced by magnetite, pyroxene and plagioclase, mono- 
clinic pyroxene and a small percentage of olivine. Experiments 
conducted with deformed plastic materials recovered from Hi- 
gaturu indicate that the temperature of the glowing cloud at a 
distance of 6 miles north of the crater was about 200 Centigrade 


or a little higher for a period of | to 2 minutes. 


Other volcanoes. 


Mt. Goropu in Papua, about 80 miles south-east from Mt. 
Lamington, was in eruption in 1943 and 1944. A description of 
this activity was published by BAKER (1946). This eruption is 
of particular interest in that it took place in an area previously 
thought to be occupied entirely by pre-Tertiary rocks. Exami- 
nation in June 195] by G. A. TayLor and A. K. M. Epwarps 
showed that the 1943 eruption did actually break through highly 
metamorphosed rocks, but a number of old volcanic cones lie 
between this new crater and the coast. 

On Long Island, off the north coast of New Guinea, the 
large crater lake known as Lake Wisdom was shown by air pho- 
tographs during the war, to have a small crater in its southern 
part which has obviously been active in the not too distant past. 
Long Island must therefore be added to the list of active volc- 
anic centres in New Guinea. 

Mt. Galloseulo, on the north coast of New Britain, is 
another volcanic cone that has been shown by recent examination 
to possess a definite crater, from which small quantities of steam 
are still being given off. The crater is situated on the western 
rim of a large closed caldera, which is partly occupied by a 
crater lake. 


An aerial examination of Mt. Taroka, also, in the southern 


portion of Bougainville Island, has established the presence of 
a crescentic lake situated between an old crater rim and what 
appears to be a central lava dome. Several solfataras lie around 
the lake area; the largest one is on the north-western side of 
the lava dome. 

The presence of previously unknown craters has also been 
established on Rooke Island (2) and Sakar Island. None of these 
shows signs of activity. 

Aerial examination of the Father (Ulawun), volcano on the 
north coast of New Britain, shows that the former deep crater 
throat has caved in and no eruption has taken place for many 
years, though no details are available of its behaviour since 1937. 

A similar exam‘nation of Mt. Victory, south-west of Tufi 
in Papua, showed that several areas around the crater, which 
is not well-defined, are steaming gently. This volcano has ob- 
viously not been active for a very long period. 

Mt. Bagana, on Bougainville Island, has been continuously 
active and is easily the most active of the New Guinea volc- 
anoes. An attempt was made by TAYLOR in 1950 to climb the 
mountain but was not successful because of the continuous erupt- 
ive activity. It is suspected that eruptions of the glowing cloud 
type have occurred at Bagana, but no damage has been done 
as there is no population in the immediate neighbourhood. Spe- 
cimens collected by TaYLor of eruption products and flows have 
been subject to brief petrological exam‘nation. They are ande- 
sitic in character, with phenocrysts of basic plagioclase, magne- 
tite, pyroxene and in some cases brown hornblende in a glassy 
ground-mass. Olivine was found in one specimen only. 

Mt. Balbi, 20 miles north-west of Bagana, was examined 
in November 1950 by G. A. Taytor and in April 1951 by 
A. K. M. Epwarps. Five craters are aligned along a north- 
south ridge and another old crater lies to the west. The crater 


second from the south end is the most recently active and is still 


vigorously giving off steam and sulphur-bearing gases. The date 
of the last eruption of Mt. Balbi is not known. 

No information is available on the behaviour of Manam 
Island off the north coast of New Guinea or of the other New 
Guinea volcanoes during the last ten years. 

The attached table summarizes the up-to-date information 


about the volcanic centres in New Guinea. 
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Fig. 4. - Mt. Lamington as it appeared immediately after the eruption of January 2Ist. 
Note the absence of the lava-dome. 


Fig. 5 - Lava-dome and Avalanche Valley, Mt. Lamington. Ash and boulder deposits 


of the main eruption in the foreground, 
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Fig. 6 - The Mt. Lamington crater and lava-dome. April 1951 


Fig. 7 - Eruption with small nuée, Taken from Higaturu. February I1th, 1951 at 
12.45 pm. 
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Fig. 8 - The craters of Mt, Balbi, Bougainville Island, looking south. 


Fig. 9 - Lake Loloru on Mt. Taroka, Bougainville Island, Lava-dome on left, with 
solfataric patches. 


G. A. TAYLOR 


Vulcanological observations 
Mount Lamington 29th May, 1952 


The reappearance of incandescent lava in the crater of 
Mount Lamington, during January 1952, was at first viewed with 
some concern, especially as this phenomenon was accompanied 
by a remarkable persistent occurrence of earth tremors. The sub- 
sequent fall in temperature and detailed consideration of the pat- 
tern of activity with earlier correlations lead to reassuring con- 
clusions. 


PRECEDENT HAS ESTABLISHED A SEQUENCE 


Mount Lamington had its prototype in Mount Pelée, the 
1902 eruption of which produced an outburst of Plinian magni- 
tude and annihilated the city of St. Pierre by a phenomenon 
new to science, « the glowing cloud ». 

Subsequent investigation of this lethal and most destructive 
of all volcanc manifestations has brought to light a pattern of 
activity which is explained by assuming the existence of a def- 
inite sequence in the physical composition of the lava column. 
Lamington has conformed very closely to the mode of activity 
established for its type. It seems practical to make a prediction 
of future activity with reasonable reliability and at the same time 
make recommendations which cover abnormal behaviour, should 
it occur. 

Catastrophic eruptions are characteristic of closed conduit 
volcanoes, since long periods of dormancy are conducive to the 
accumulation of the great gas pressures which supply the energy 
for such eruptions. Prolonged quiet also allows the solidification 
of the lava plug in the conduit, thus providing the resistence 
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cap for confining the pressure. Time, then, may be the most im- 
portant factor governing the magnitude of volcanic eruptions. 

Observations of the eruptive habit of certain types of closed 
conduit volcanoes has led to the theory of a definite sequence in 
the distribution of gas concentration in the lava column. The con- 
cept invisages a sequence in which the highest concentration of 
gas occurs in the top of the lava column beneath the restraining 
plug. Under it lies an intermediate transitionary zone of moderate 
gas concentration separating it from the relatively gas free, and 
consequently non-explosive lava, of the lower column. Thus un- 
der certain conditions, a pattern of activity which involves major 
explosions in the early stages of an eruption and gradual decline 
in explosibility to the extrusion of gas-free lava, can be anti- 
cipated as the normal sequence of events. Mt. Pelée has fol- 
lowed this pattern in both the 1902 and 1929 eruptions. 

Let us examine the conformity of Mt. Lamington in this 
respect and see how far it seems justified to follow this analogy. 


THE SEQUENCE OF MrT. LAMINGTON 


The initial activity of Lamington took the form of an ex- 
pulsion of dust-laden gas. It was small in volume but increased 
in intensity day by day. Earthquake swarms preceded and ac- 
companied this surface manifestation. This early activity was 
evidenily concerned with the penetration, assimilation and dis- 
ruption of the plug which confined the enormous latent pressures 
of the upper part of the lava column. On Sunday 21st January 
1951 at 10.40 hours, the volcano exploded with catastrophic 
violence, and devastated a surrounding area of more than 100 
square miles. Gas concentration in the lava was of such a high 
order that it appears to have been auto-explosive. For, on leav- 
ing the vent, it disintegrated into small gas emitting fragments 
to form the great black cloud which swept with such extraordinary 
mobility down the slopes of the mountain as an agent of death 
and destruction. 

Four days of calm followed. 

Before a week had passed, the lava column emerged from 
the crater and began to form a dome. Already gas concentration 
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had fallen to a-level that permitted the extrusion of inert lava. 
Here seemed to be the beginning of the phase change to quiet 
effusion. 

As was to be expected, the transition was not a sudden one 
for overlapping by the explosive phase occurred. Seven weeks 
of intermittent explosive activity culminated in the March erupt- 
ion, which removed more than half the then large dome and 
poured it over the northern and north-eastern slopes. Although 
the d'stribution of the glowing lava from this outburst exceeded, 
in a few places, the actual distance covered by ihe original erupt- 
ion, its power was not comparable. It lacked the extreme mo- 
bility and velocity of its predecessors. A definite decline in gas 
concentration was apparent. The trend was confirmed by the re- 
latively minor outburst of late March and June. The gradual 
transition indicated by these minor events seemed a good augury 
for a complete phase change to the quiet effusion of gas-free lava. 

Further confirmation appeared to be supplied by a decline 
in seismic activity. Earth tremors, during the preceding explosive 
phase, had been consistently numerous and each paroxysm had 
been preceded or accompanied by a steep rise and fall in the fre- 
quency of tremors. The frequency fell to a low level after June. 

It seemed that the volcano had finally entered the long-con- 
tinued dome-building phase, which had been characteristic of the 
later activity of Mount Pelée’s eruption. 


AV RECURRENCE OF EARTHQUAKE SWARMS 


Towards the end of Avgust, however, a recurrence of earth- 
quake swarms brought to mind the danger of generalizing on the 
phase pattern of a volcano with no history of its previous eruptive 
habit. The possibility that a migration of pressures from regional 
pockets might supply the energy for further eruption could not be 
ignored. The area around the volcano was closed for several 
weeks pending the clarification of the trend suggested by this 
development. 

The frequency graph for the earth tremors rose slowly to a 
broad peak in September - October and, almost imperceptibly, 
began to decline. That decline continues today. 
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Previous correlations had suggested increased earthquake oc- 
currence as highly significant phenomena indicative of the immin- 
ence of explosive activity. Up to date there has been no such 
activity associated with this secondary seismic development. What 
then is its significance > 

Particular comparisons with other Pelean volcanic types are 
of a doubtful assistance. Earth tremors do not appear to have been 
a conspicuous feature of the activity of Mount Pelée. On the 
other hand each of the 1902-03 paroxysms of Soufriére of St. Vin- 
cent were heralded by earthquake swarms. Petrological similar- 
ities of Soufrigre and Lamington might suggest an analogy, but 
the stage of volcanic development of Soufriére was different to 
that of Lamington. Soufriére did not produce the important diag- 
nostic feature, the lava dome. 

At Lamington earlier observed relationships suggest that earth 
tremors ate caused essentially by the migration of gas in associa- 
tion with a viscous magma. Even with the absence of surface 
explosions, there seems little reason to seek another explanation 
for this secondary seismic development. 

The form of the tremors remains substantially the same and 
it seems quite reasonable to suppose that the energy transfers, 
indicated by these subterranean disturbances, are finding expres- 
sion in dome-building and relatively slow gas emission from the 
crater. The relationship is not obvious from the study of records 
but with a viscous slow moving magma, a time lag between 
cause and effect would not be unexpected. Such a trend was 
observed even during the explosive phase. The essentially slow 
rise and fall in the frequency of earthquakes seems to imply 
correspondingly quieter activity, more casual relationships and 
permanent decline. 

In any case earthquakes from volcanic sources are by no 
means an invariable indicator of approaching eruption. The vol- 
canoes of the Lesser Antilles have yielded several examples 
of seismic crises without subsequent eruption. The seismic crisis 
of Montserrat in 1933-37 is a case in pont. Earth tremors con- 
tinued there for five years without culminating in eruption. 

Field observations suggest considerable variation in the origin 
of the Lamington earth tremors. Distribution of intensities in 
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the area have indicated centra more deepseated and remote from 
the crater than earlier occurrences. Such a development presents 
conditions which are the reverse of those associated with increas- 
ing activity. Admittedly field evidence, with its many variables, 
is slender material, but at least it conforms with other observa- 
tions. Unfortunately the seismograph at present in use is not 
designed for vulcanological observations and consequently it is 
not possible to confirm these observations by plotting the foci 
of tremors. 

Other intrinsic features of this secondary seismic develop- 
ment are reassuring . A microseismic ground movement, which has 
been often characteristic of conditions of high explosive poten- 
tial, is absent from the records. Even assuming that the present 
subterranean disturbance is a prelude to explosive eruption, its 
absolute magnitude does not indicate an eruption of major pro- 
portions. 

At this stage, it seems that the only event likely to produce 
an eruption of serious proportions, would be a major disruption 
of regional strata which added fresh magmatic energy to the 
volcanic unit; an event unpredictable and rather improbable. The 
balance of evidence points to mild effusive activity and slow 
decline. 


OTHER SUBTERRANEAN MOVEMENTS 


Although severe limitations are placed on the interpretation 
of the readings of the single tiltmeter installed at Lamington, 
since the environs of some volcanoes have proved to consist of 
a number of independently moving blocks, the records appear to 
throw some light on the movement of the underlying lava mass, 
or, at least, on the stresses placed on the superincumbent strata. 
The instrument indicates almost continuous fluctuations and each 
spasm of renewed activity appears to be associated with an up- 
lift of the mountain block. Present readings suggest a continua- 
tion of these subterranean stresses but the range of variation has 
shown a tendency to decline in recent months. The trend is symp- 
tomatic of the general pattern of decline with longer periods of 
calm alternating between the more active conditions of the 
crater. 
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VARIATION IN THE GLOWING CLOUD 


The transition from explosive to inert gas-free lava has been 
a gradual one. This is best illustrated by the decline in intensity 
of the glowing cloud phenomena. 

Gas concentration in the expelled lava seems to govern the 
degree of fragmentation, mobility and range of the material which 
moves down the slopes of the volcano. Dust and fine grey sand 
were the predominant constituents of the early incandescent clouds 
which rolled with such astonishing rapidity down the slopes. 
These mobile masses of « gas-jacketed » lava fragments appear 
to have attained velocities exceeding 100 miles per hour. Only 
slightly impeded by topographical obstacles, they swept up to 
eight miles from the crater before their energy was expended. 
Later eruptions produced masses of hot lava, still extraordinarily 
mobile but severely controlled, in their distribution, by topo- 
graphical features, and much more obviously influenced by gra- 
vity. Their fragmental composition ranged from dust to blocks 
of lava weighing many tons. These block-ash flows have con- 
tinued in the avalanche valley as subsidiary phenomena to dome 
building. The variation in their structure and composition was 
uniquely followed by air observation. 

When the gas concentration of the lava was relatively high 
the paths left by the ash flows were convex in section and their 
surfaces were pock-marked with small residual gas craters. With 
declining gas the path sections became concave and the mate- 
rial, having lost its buoyancy, tended to slide rather than roll 
over surfaces. Today the movement of inert lava on the dome 
gouges great notches in the upper flanks and the slides consist 
almost invariably of large blocks. Rarely do they extend beyond 
the talus apron surrounding the dome. 


A CHANCE IN GAS COMPOSITION 


Crater inspections have enabled rough checking of the com- 
position of the acid gases emitted with the vapour cloud. Variation 
in composition is frequently an important index of active con- 
ditions. Interestingly enough at Lamington there has been pro- 


ey, eee 


gressive change from dominant sulphur dioxide to hydrogen sul- 
phide, a gas which is usually associated with passive conditions. 
However such evidence is by no means conclusive and recent 
ascents into the crater have confirmed a decline of sulphur 
dioxide concentration, but the presence of hydrogen sulphide was 
not detected in the vents examined. Ground inspections, of ne- 
cessity, tend to give a localised rather than general impression 
of conditions. 


TEMPERATURES 


Variation of temperatures with conditions of activity 1s 
perhaps one of the most basic relationships established in vul- 
canology. Explosive eruptions do not lend themselves particu- 
larly to the collection of instrumental data but much can be de- 
duced from observations of the physical properties of, and ef- 
fects produced by the lava. 

During the early stages of the eruption when gas pockets 
were moving through the lava of the embryo dome tempera- 
tures could only be deduced from the occasional] luminous ef- 
fects and by assuming a physical state of the lava from the na- 
ture of the visible explosive manifestation. Later, when the do- 
me was built up by masses of newly extruded lava, extensive 
and consistent luminous effects gave good indications of tempe- 
rature conditions. Variation in temperature also produces changes 
in the shape, texture, colour and rate of movement of the vapour 
cloud rising from the crater. Radiation effects are also quite ap- 
preciable during high temperature conditions. 

The general trend of temperatures has been consistent with 
the decline in other phenomena. The recent rise in temperature 
was associated with an unusually rapid dome development, during 
which fresh viscous lava was extruded through the dome cara- 
pace to form a massive monolithic spine. The luminous effects 
from this new lava indicated temperatures up to 700° with more 
general temperature of the order of 550° - 600°C. The lumi- 
nous areas were quite limited and not to be compared in magni- 
tude with earlier conditions when areas were very extensive and 
temperatures of the order of 700° - 750°C. Hence this late rise in 
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temperatures has been reassuring rather than alarming. A periodic- 
ity in the activity of the volcano appears characteristic. If the 
peak manifestations of the more active periods are less intense, 
the general decline is confirmed. 

It seems probable that the periodicity in the activity of the 
yolcano will continue and a general increase in activity may oc- 
cur later in the year, possibly reaching a maximum in November- 


December. 


CONCLUSIONS 


After a long period of dormancy, which allowed the accu- 
mulation of high gas pressures, Mount Lamington erupted with 
an explosion of great magnitude. Since the initial outburst there 
has been a gradual overall decline in explosibility and associated 
phenomena. The nature of the decline suggests finality. 

The volcano now appears to be well into the effusive dome- 
building phase which, in other volcanoes, has continued for years 
after the cessation of explosive activity. 

In spite of the fact that there is no individual history on the 
eruptive habit of this volcano, theoretical considerations and the 
close conformity of its erupt've phenomena with others of a 
similar type lead to the conclusion that the possibility of further 
explosion, in the current cycle, is remote. The observation has 
been made that the only event likely to precipitate an outburst, 
would be a regional crustal adjustment which affected the mag- 
matic reservoir underlying the volcano. Major tectonic movements 
do not appear to be common in this region. Hence the proba- 
bility of such a development does not seem high. 

Looking a little further into the question of future activity, 
certain volcanic events, although having a questionable bearing 
on Lamington’s activity, cannot be completely ignored. 

In 1943 a new volcanic vent was formed in the Goropu 
mountains, 80 miles distant from Lamington. The two volcanoes 
appear to have definite petrological affinities and are possibly 
regionally related. The relative coincidence of these two erupt- 
ions, in locations which have no previous history of volcanic ac- 
tivity, has about it the suggestion of regional reactivation. If this 
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should prove true, the pattern of Mount Lamington’s future activity 
could conceivably alter. There is a precedent for such a change, 
in the behaviour of Vesuv'us after 1631. Up to that time Vesu- 
vius had been closed-conduit in type with the usual character- 
istics of catastrophic eruptions following long periods of dormancy. 
After 1631 the conduit remained open and the volcano has re- 
mained more or less continuously active until the present day. 
The periodic eruptions are much smaller in magnitude. 

The evidence for such an eventuality with Lamington is 
very tenuous. A volcano with a well developed lava dome has 
about it the aspect of volcanic degeneracy. The relatively low 
temperatures prevailing at the time of the actual eruption and the 
advanced stage of crystallization of the magma seems to favour 
conditions which involve gradual decline of the current cycle of 
activity and a return to the dormant state. 
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y FRED M. BULLARD 
The University of Texas, Austin, Texas, U.S.A. 


Activity of Stromboli in June and December, 1952 


(With 8 figs.) 


Stromboli, one of the Lipari Islands in the Mediterranean 
off the southern coast of Italy and directly north of Sicily, is 
one of the most active volcanoes in the World. The Island, 
rising 926 meters above sea level, is an almost perfect cone with 
a divided summit and two small plateaus (formed by lava flows) 
on the eastern and western sides at the base. On these plateaus 
are located the small towns of San Vincenzo and Ginostra, the 
only populated areas on the island. Although Stromboli is only 
926 meters above sea level, its mass beneath the water (from 
the submarine base) gives it a total height of 3200 meters, which 
exceeds the 2900 meters which Mt. Etna rises above the se- 
dimentary platform on which it rests. Professor G. PONTE (1952) 
was not entirely incorrect, then, when in a recent paper he 
described Stromboli as the highest active volcano in Europe. 

The crater of Stromboli is an eccentric one, situated on the 
N.N.W. flank about 200 meters below the peaks which make 
up the double summit. From the vantage point of the summit, it is 
possible to look down into the crater, 200 meters below, provid- 
ing the wind direction is favorable and the steam cloud is car- 
ried away from the observer. A low rim on the north separates 
the crater from a long slope, called the Sciara del Fuoco, which 
extends to the sea. This remarkable feature, with a slope of 
35° and a width of about 1000 meters, is like a tremendous 
talus slope and extends from the crater terrace to the sea, a 
distance of about 1200 metres. All the material ejected from 
the crater lands on the Sciara del Fuoco and rolls directly 
into the sea. 

Stroppani, A. (1900), after visiting the volcanoes of cen- 
tral and southern Italy, classified their manifestations as Ischian, 


Solfatarian, Strombolian, Plinian, etc. Meanwhile, MERCALLI 
(1907) modified this classification somewhat, recognizing Vulc- 
anian, Strombolian, Hawaiian, etc. The Strombolian type 
is defined as the more or less regular throwing out of  in- 
candescent, pasty scoria accompanied by white vapors. DE 
FIoRE early recognized the invalidity of this classification, which 
is not based on a constant characteristic and recommended that 
it should be abolished. The nomenclature, however, has persisted 
in the literature, and for many years, largely because of this no- 
menclature, it was believed that the activity of Stromboli con- 
sisted of rhythmic explosions throwing out pasty, incandescent 
material and that it did not have outpouring of lava. 

ABBRUZZESE (1940), based on a study extending from 1930- 
1940, concluded that the outpouring of lava is actually much 
greater than the explosive activity. In the two-year period, from 
1937 to 1939, ABBRUZZESE lists an average of 4 lava flows per 
year which reached the sea at the base of the Sciara del Fuoco. 
Lava flows are usually accompanied by strong explosions (which 
frequently break windows throughout the island) and prominent 
« Pino » clouds with widespread falls of ash and lapilli. Two 
such eruptions which are well known from published descriptions 
is the one in the spring of 1907, described by PERRET (1907) 
and the 1930 eruption described by IMBO (1928). Others, pro- 
bably less violent, in 1941 and 1944, are described by PONTE 
(1948). 

The writer made three visits to Stromboli in 1952; in June, 
again in early December, and later in mid-December. The pur- 
pose of this brief paper is to record the activity as observed on 
these trips. 


June, 1952: On the first visit to Stromboli in June, 
1952, numerous columns of white steam were observed rising 
from the crater, as Stromboli was approached by beat in the early 
morning. At frequent intervals a dense, yellowish-brown cloud 
rose from the crater. There was no « red glow », and no noise 
could be heard from the beach. The cone was climbed on June 


2! and the activity observed from the summit peak overlooking 
the crater terrace. 
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The crater is an oval-shaped basin about 150-200 meters 
in its longest dimension, separated into two sections by a low 
ridge of debris. The left end (east) is so deep and the walls so 
steep that it is impossible to see the bottom from the vantage 
point of the summit peak. The right (west) end was partially 
filled with recent (June 6) lava. The height of the visible walls 
is estimated at about 30 meters (see Fig. 1). There were two 
active vents and possibly a third. The vent nearest the edge of 
the Sciara del Fuoco (east vent) is an oval shaped basin estimated 
to be 10 meters in diameter, from which a grayish gas issued. 
At intervals a dense, white, cauliflower cloud of steam poured 
out. There was no noise associated with this vent. At the op- 
posite end of the crater terrace is the most active (west) vent. 
From it a grayish white vapor issued which frequently filled the 
entire crater terrace, obscuring everything from view. From this 
vent there was a continuous roar, more of a « chugging) or 
« sloushing » noise, like a locomotive just starting or the un- 
rhythmical exhaust of a pump station in an oil field. Then at 
intervals of 15 to 30 minutes this exhaust was interrupted by more 
violent outbursts (not an explosion, but a tremendous outrush of 
gas) which hurled rocks 200 to 300 meters above the crater ter- 
race level. The rocks were not incandescent, and they appeared 
to be angular, block-like fragments, possibly from the wall rock. 
All of the fragments fell back into the crater, and the « exhaust » 
noise continued until another outburst took place. 

There appeared to be a third vent, approximately midway 
between the others. This vent could not be seen because of the 
overhang of the crater wall, but a gas column could be seen ris- 
ing from this point from time to time. 

On the north wall of the crater, opposite the observation 
point, active avalanching was taking place. This wall was fresh 
and appeared to have been recently enlarged by avalanches. ‘Two 
large mounds on the crater floor appeared to be material from the 
crater wall (Fig. 1). At irregular intervals avalanches would slide 
from this wall, giving rise to a dense yellowish-brown cloud, 
which filled the crater and as it rose in typical cauliflower shape 
a rain of fine ash covered the upper part of the cone (and the 
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from west summit peak on June 21, 1952, 


hs by the author. 


Fig. 1. — Crater terrace and crater of Stromboli 
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observer). Such clouds are frequently observed from San Vin- 
cenzo and reported as « eruptions ». 

At the left (east) end of the crater terrace there are several 
concentric cracks near the outer rim from which gases escape. 
They appear to be tension cracks, perhaps due to a tendency of 
the section to subside. 

On the crater walls there appeared to be some radial frac- 
tures, the direction being roughly north-south, or in general align- 
ment with Sciara del Fuoco and a similar depression on the south 
known as Rina Grande. There appeared to be some displacement 
along these fractures (or faults) and many were active fumaroles 
with abundant deposits of sulphur. The sides of the crater ter- 
race, where the gases constantly drifted, were coated with a de- 
posit of ferrous chloride (the identification of the deposits is based 
on color since no samples were obtained for testing). A sketch 
of the crater terrace, made from photographs taken at the time, 
is reproduced as Figure |. 


Lpavias below io ft) june 6,- 195.2:-This flow-ap- 
parently began without any preliminary explosions or « Pino » 
eruption clouds such as normally accompany an outflow of lava, 
for the inhabitants of San Vincenzo were not aware of the flow 
until a tourist, arriving by ship, commented on the lava flowing 
down the Sciara del Fuoco. The flow appears to have started 
on June 6, 1952, and to have continued for several days. Two 
streams reached the sea at the east side of the Sciara del Fuoco, 
building out two small projections in the sea which were still 
steaming when visited by the writer on June 22. 


December 1-3, 1952: On the second visit to 
Stromboli the cone was not climbed because of bad weather con- 
ditions. However, from the deck of the ship, as the writer was 
leaving Stromboli for Naples late in the evening of December 
3, a red glow was observed over the crater, which faded and 
reappeared. Suddenly, with a brilliant glare, a tremendous ex- 
plosion hurled incandescent fragments into the air, which even 
at a distance of several miles, could be clearly seen.The glare 
which illuminated the lower part of the cone was a reddish 
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white, the upper part a bright red. Two such explosions oc- 
curred during the hour the « Lighthouse of the Mediterranean » 
was watched from the deck of the ship until it disappeared over 
the horizon. 


December 12-19, 1952: Two visits to the cra- 
ter were made on the third trip to Stromboli in mid-December. 
The first ascent was made on December 14, and the conditions 
at the crater were much the same as in June, except the steam 
column was much denser (probably due to colder air tempera- 
ture) and the visibility, as a result, much poorer. The west vent, 
as usual, was the most active, and the « chugging » or « exhaust » 
noise accompanied the steam, as in June. A second ascent was 
made on December 18, and somewhat different conditions were 
noted. From the west vent, at intervals of 20 to 30 minutes, 
showers of red hot scoria were thrown to a height of 200 meters 
(i.e., level with the observation point on the summit). The out- 
bursts, while definite explosions, were more like the outrush of gas 
under high pressure, with a hissing noise. The fragments of scoria 
were largely flat and appeared to represent the thin crust from 
a surface which periodically was broken and thrown into the air. 
All the fragments fell back into the cavity, none reaching the 
Sciara del Fuoco. The « chugging » or « exhaust) noise, so 
prominent on previous visits, was entirely absent, and between 
outbursts there was silent emission of steam. The eastern vent 
(adjacent to the Sciara del Fuoco) continued to send up large 
quantities of steam, and at irregular intervals (30 to 40 minutes) 
it exploded with a shrill whistling noise. No rock or scoria frag- 
ments were thrown out in the explosions. There was no apparent 
relationship in the activity of the two vents. 


Comments: The first visit to Stromboli in June, 1952, 
was about two weeks after the outflow of lava on June 6. The 
lack of red glare over the crater and the absence of incandescent 
scoria at this time indicates that the lava column stood at a low 
level. Similarly, the peculiar « chugging » or « exhaust » noise 
may be attributed to the explosions of gas in a narrow channel 
at some depth below the surface and the reverberations of the 
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sound as it reached the surface. On the last visit, when incan- 
descent scoria was being erupted, no such noise was present. 
Apparently the lava column stood at a level sufficiently close to 
the surface so the explosions hurled the thin crust into the air, 
instead of producing the reverberations in a narrow, restricted 
channel. 

The persistence of the vents at Stromboli has been observed 
and commented on by many writers. PERRET, first in 1907 and 
again in 1916, commented on the persistence of the location of 
the vents. WASHINGTON (1917) was also impressed with the sta- 
bility of the vents and in a paper sought to attach special signi- 
ficance to this fact. WASHINGTON brings out the point that « for 
about a century and a half at least 3 vents of relatively small size, 
varying from 10 to 50 meters in diameter, have persisted con- 
tinuously in their positions ». RITTMANN (1931) also considered 
the location of the vents and his work includes a detailed sketch 
of the crater terrace as of September 27, 1930, immediately fol- 
lowing the violent eruption on Sept. 11. That such small vents 
could remain in a relatively fixed position on a crater floor, not- 
withstanding repeated eruptions, for such a long time, is indeed 
a remarkable fact. Normally, of course, the location of the vents 
in the crater of a volcano shifts, sometimes considerably, with 
each eruption. It is interesting to note that today there are three 
active vents, in much the same positions as described by PERRET 
in 1907 and 1916, and also by WASHINGTON in 1917, notwith- 
standing the fact that profound modifications in the crater ter- 
race have been brought about by subsequent eruptions. It seems 
that this problem merits further study, and in order to provide a 
record for future comparisons, a diagram of the crater terrace, 
sketched from photographs by the author, is included as Fig. 1. 
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Fig, 2, — Stromboli. (Photo by the author) 
oe «Summit peak — 
oO — | Crater / 


San Vincenzo 


- Sciara del Fuoco 


Fig. 3. — View of Stromboli showing location of the various features. 
(Photo by the author) 
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The Rennebaum Volcano in Egypt 


(With 10 figs.) 


To the best of my knowledge, no detailed study on the so- 
called Rennebaum Volcano has been published, although some 
authors have mentioned that this peculiar conical hill may be gen- 
etically related to Gebel Ahmar, the famous sandstone pipes 
of which are said to be due to the action of geysers or hot 
springs *), 

The following description and interpretation of the Renne- 
baum Volcano may, therefore, prove of interest to volcanologists. 

I seize this opportunity to express my deep gratitude to Prof. 
Dr. A. RITTMANN, Head of the Geology Department at Alex- 
andria University, for his valuable suggestions and the trouble 
he took in accompanying me to the field several times. 


Topography. 


The Rennebaum Volcano lies approximately on longitude 


. 31° 17’ and latitude 30° 02’, on the northern slope of Gebel 


Mokattam, about three kilometers east of the Citadel of Cairo. 
It is marked on the map of Cairo, sheet N° 81/630, as « Extinct 
Geyser », with an altitude of 165 meters above sea level. 
The Rennebaum owes the denomination « Volcano » to its 
form which is that of a roundish conical hill, covered by blackish 
debris, and having at its top a crater-like depression. The rela- 
tive height of the cone is 20m, its diameter at the basis approxi- 
mates 110 m, while the depth of the crater is 9 m and the dia- 


*) Baron: The Topography and Geology of the District between Cairo 
and Suez. Cairo, 1907 

M. H. AcHion: Sur les massifs de grés et quartzites traversés par des 
tubes du type Gebel Ahmar, Bull. Fac, Sc. N° 21. Fouad | University, 
Cairo, 1940. 
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meter of its rim about 50m. The circular rim (163 to 165 m. 
a.s.l.) is interrupted on its western side by a saddle (158m.a.s.1.), 
as shown in the sketch-map (fig. 1) which has been surveyed by 
means of a « Tavoletta Monticolo ». 

The conical hill rests on one of the step-like limestone plat- 
forms of the horst of Gebel Mokattam (see fig. 2). Two rather 
important valleys originate in the immediate neighbourhood of 
the cone, the one to the NW, the other to the ENE, as shown 
in the map. 


Stratigraphy. 


Starting from Azhar Mosque and crossing Darassa District, one 
reaches the Rennebaum Volcano through a rather deep valley 
where the outcrops of Eocene strata are numerous on both sides. 
In the uppermost part of the valley, immediately NW of the 
Rennebaum cone, the following stratigraphy has been observed: 


Base of the Cone 


limestonee «ee et Se ee se Um 
SANCi Cla er de ttt ECS oe fe Ae U9. 
hard silicified limestone. . . . . . . . 4.0 » 
sand-ance sandy clay ~- <9. <7 s 2s. 05» 
silicified limestone, fossiliferous, jointed . . 2.5 » 


whitish soft marly clay with gypsum layers . 3.0 » 


The stratigraphy is the same on both sides of the valley, with 
the exception that, on the left side, the thickness of the upper 
layers of sandy clay is only 0.25 m. All these strata belong to the 
Upper Eocene. 

At a distance of about 125 m the south of the cone rises a 
low hill (160 m.a.s.l.) above the plateau. It is made of layered 
limestones with reddish-brown patches of iron oxides between 
the strata. The same formation of limestone appears in a large 
outcrop on the southern slope of the Rennebaum Volcano itself, 
between the contours 155 and 161 (see fig. 3 & 4). Also on 
its NE-slope a little outcrop of the same rocks has been observed. 
Furthermore, there is an artificial cut, inside the so-called cra- 
ter, which reveals the existence of Upper Eocene limestones 
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even in the uppermost parts of the cone (see fig. 5). Hence, it 
results beyond dispute that the so-called Rennebaum Volcano 
is built up essentially by stratified limestones. Superficially, how- 
ever, nearly the whole cone is covered by angular fragments of 
quartzites of white, reddish, brownish to dark reddish black 
colour. These quartzites appear often brecciated, and all vari- 
eties of colours may be shown in one and the same hand-spe- 
cimen. Brecciated quartzites are to be seen also « in situ») in 
the so-called crater where they form some rather large outcrops 
(see fig. 6, 7 & 8). The remaining part of the pseudo-crater 1s 
covered by fragments as those on the outer slopes of the cone. 
Among these some loose pieces of jaspar and one piece of 
fossil wood have been found. Also angular fragments of sili- 
cified limestone occur which are quite similar to the rock form- 
ing important layers beneath the Rennebaum plateau. 

The core of the cone is evidently constituted by a plug of 
a very hard breccia of quartzite which contains some fragments 
of rocks arisen from deeper levels. The somewhat schematical 
section through the Rennebaum Volcano, represented in figure 
9, shows these features. 


Structures. 


The structural phenomena are very little accentuated. The 
strata are everywhere horizontal or nearly so. Only those of the 
artificial outcrop of limestones on the SW border of the pseudo- 
crater show a trend of S 75°E and a dip of 47°S, i.e. away 
from the plug. 

No folds nor faults of particular importance could be de- 
tected in the neighbourhood of the, cone. On both sides of the 
valley the stratigraphical succession is the same, and the single 
hard layers continue uniformly across the valleys, producing step- 
like loops. 

Small flexures, causing displacements of hardly one meter, 
exist locally; so e.g. at about 100m. WNW of the cone, on 
the left side of the valley. The strike of this flexure is S 70° 5; 
i.e. pointing towards the plug. Cracks and joints show the same 
direction. However, the flexure fades away very soon and does 
not reach the Rennebaum cone itself. In doing so, it appears 
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compensated in the lower strata by local accumulation or thinn- 
ing out of layers of plastic clay or loose sands. 

It is noteworthy that in many other points of the area, and 
particularly at a point about 20m. to the west of the basis of 
the cone, on the right side of the valley, two sets of joints are 
observed with strikes S 65° to 70° E and N 25°E, the former 
being parallel to the strike of the above mentioned small flexure. 

Taking in account only the neighbourhood of the Rennebaum 
Volcano, we state that the plug seems to have no relation to any 
important fault or fracture. However, considering a larger re- 
gion, we come to the conclusion that there must exist such a 
linear structural element in the depth, i.e. in the crystalline ba- 
sement complex. In fact, there are several outcrops of more or 
less stained quartzites, quite similar to those of the Rennebaum 
itself, that are ail situated on a straight line in ENE-direction. 
Some isolated hills, known in the literature as Gebel Kreibun, 
lie in this direction not far from Rennebaum. A short survey was 
sufficient to state that they are also plugs which cross the Upper 
Eocene sediments. About 2 km farther, there is an old quarry 
in the same quartzites. Finally, about 5 km from the Rennebaum 
Volcano, one reaches a cluster of black conical hills of quartzites 
of the same type. Some of them are situated on a cross line to 
the general ENE-direction. 

Without entering questions that are beyond the limits of the 
present paper, we may state that these alignments of eruptive 
centers prove the existence of abyssal fractures or faults which 
dwindle in the sedimentary cover and fade away *). 


Signs of Voleanic Activity. 


The origin of the Rennebaum plug, which consists of ce- 
mented breccias of stained quartzites and contains single frag- 
ments of sedimentary rocks that occur at deeper levels, can only 
be explained by an explosive eruption of gases. This is confirmed 
by the fact that the sedimentary wall rocks of the vent are shat- 
tered and, locally, dislocated as e.g. those exposed by an ar- 
tificial cut in the pseudo-crater. But there are still other argu- 


*) See A. RITTMANN: Remarks ti is 
tiary Volcanoes of Egypt. Bull, — St Tou ae a aa 
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ments which prove beyond any doubt the volcanic origin of the 
Rennebaum. They result from the petrographical study of the 
quartzites and of a zone of contact exposed in the above men- 
tioned artificial cut. 

Most of the quartzites that outcrop in the pseudo-crater are 
brecciated. The angular fragments, which reach sometimes the 
size of great blocks, are generally dark brownish-red, while the 
cementing material appears lighter coloured or even white (fig. 
7 & 8). Sometimes, also the reverse is observed, i.e. white frag- 
ments in coloured cement (fig. 6). In both cases the grain size, 
which may vary from that of fine sands to that of grits and fine 
conglomerates, is different in the fragments from that in the cement. 

On the other hand, also in the non-brecciated parts of the 
quartzites, the coloration may vary, gradually or suddenly, form- 
ing flash or sharp patches and stripes. A thin section, including 
sharply separated parts of white and dark brownish-red quartzites, 
shows that the grain size is the same in both parts. The grains 
of quartz on the separation line are coated and stained only on 
one side by iron oxides, which cement them together with other 
grains in the dark part of the rock. The white part of it is ce- 
mented by secondary silica which appears often fibrous. Optic- 
ally, the fibres show straight extinction and positive elongation 
that are characteristic for chalcedony. In many sections of stained 
quartzites, the quartz grains are coated with iron oxides and then 
surrounded and cemented by calcedony (see fig. 10). In thin 
sections of white quartzites, growth lines of silica are often to 
be observed. 

From these observations results that loose sands have been 
invaded by fumarolic gases which deposited, locally, iron oxides 
along their ways, and that afterwards silica was deposited through- 
out the whole mass by percolating hot and alkaline solutions. 
In fact, only gaseous solutions, rising directly upwards, could 
produce in the loose sands such strictly localized deposits, while 
watery solutions precipitated their deposits throughout the whole 
porous mass. 

Another prove of fumarolic and hydrothermal activity is given 
by the contact phenomena which can be observed on the wall 
rock exposed in the artificial cut already mentioned (see fig. 5). The 
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wall rocks consist of stratified Upper Cretaceous limestone with 
clayey intercalations. The limestone is silicified and contains 
veins of chalcedony and blackish-brown coatings and veinlets of 
manganiferous limonite. The clay is transformed into a brownish 
yellow chert. Secondary veins of calcite are frequent in the 
outermost part towards the vent. These slightly metamorphosed 
sediments are covered, unconformably, by more or less cemented 
ferrugineous sandstones which represent the marginal facies of 
the quartzites of the plug. Between the wall rock and the fer- 
rugineous sandstone exists a zone of contact constituted by a 
series of thin layers which can be characterized as follows: 


Wall rock: Silicified limestone and clay. 

First layer: Yellowish impure limestone which includes a 
thin layer of greenish-white kaolinic substance, insoluble 
in hydrochloric acid but partly soluble in sulphuric acid. 
It contains some halite and gypsum. 

Second layer: Yellowish brown fragile clayey material con- 
taining little halite, gypsum and limonite. 

Third layer: Brownish yellow material consisting of calcite, 
kaolin, pale purplish silica, and traces of limonite and 
gypsum. 

Marginal facies of the plug: Ferrugineous sandstone contain- 
ing 2.4 % halite, and 11.5 % siderite and limonite. 


Origin of the Cone and the Crater. 


The Rennebaum Volcano owes its denomination to its pe- 
culiar conical form and the crater-like depression at its top. In 
reality it is not a volcanic surface edifice, but a deeply eroded 
volcanic neck. If ever a volcanic edifice existed once at the 
surface, it has been completely removed by erosion since a long 
time. 

In fact, the actual volcano-like form is due to the activity 
of man who quarried, probably already in pharaonic time, the 
quartzites that fill the vent. Before man started his destructive 
work, the plug of quartzite must have risen high above the less 
resistent surrounding sediments which were more rapidly eroded. 
Surely, some blocks and debris of the neck covered parts of the 


a a 


hill’s slope, but the actual cover of angular fragments is nothing 
else than the rubbish of the quarry which was established in the 
quartzite at the top of the hill. The quarrying was continued as 
long as possible, leaving the crater-like depression at the top of 


the hill. 


Conclusions. 


From field observations and the study of the rocks results 
clearly that the Rennebaum Volcano is a deeply eroded gas-maar 
or embryonic volcano. Its constitution and present shape can be 
explained as follows: 

Towards the end of Oligocene, or in early Miocene time, 
a phreatic explosion perforated the Eocene strata, consisting of 
limestones, marls and clays, which were covered by loose sands 
of Oligocene age. This explosion created a vent that ended at 
the surface in a funnel-shaped gas-maar. After the outburst, fu- 
marolic activity persisted for a certain time, during which the 
loose sands glided from the inner slopes of the crater into the 
vent and filled it. The acid fumaroles carried salts, including iron 
chloride which, reacting with water, stained and cemented, loc- 
ally, the loose sands by iron oxides and hydroxides. 

After a while, an impermeable plug was thus formed which 
prevented the gases from escaping. Beneath it the gases accu- 
mulated until their pressure became high enough to perforate and 
to shatter the plug by an epigonic explosion without, however, 
throwing out all the material which mostly fell back in the vent, 
forming there a breccia of red sandstones and loose white sands. 

It is possible that other similar weak explosions occurred, 
brecciating again the plug. The hydrothermal activity that fol- 
lowed lead finally to the silicification of the breccia at lower 
temperatures, and to the extinction of the volcano. 

During Pliocene and Pleistocene, erosion was very active 
and prepared the hard quartzite as neck that towered above the 
limestone plateau which was, at its turn, dissected by valleys 
that originated near the neck. 

Lastly man quarried the quartzite, destroying the neck and 
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throwing the rubbish on the slopes of the hill which, thus, got 
its actual conical shape and its pseudo-crater. 

A series of similar quartzitic plugs of volcanic origin exist 
to the ENE of Rennebaum Volcano. Their alignments reveal 
the great structural lines in the basement complex of the region. 


Alexandria, June 1953 


Tav. | 
Tosson, — The Rennebaum Volcano in Egypt. 


Fie. 2. — The Rennebaum Volcano seen from the North. In the back-ground the highest 
platform. of the horst of Gebel Mokattam, 


Fig. 3. -— The Rennebaum Volcano seen from the South. In the foreground Upper Eocene 
limestones of hill 160 m.a.s.1. In the background outcrop of the same layers on 
the slope of the Rennebaum ccne. 
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Fig. 4. — The Rennebaum Volcano. seen from the East, On the left side of the cone outcrop 
of jimestones. 


Fig. 5. — Artificial cut at the SW-margin of the pseudo-crater, showing an autcrop of 
tilted silicified limestones, a banded zone of contact and the cover of ferrugineous 
sandstones. To the right outcrops of quartzites of the plug. 


‘TOSSON, The Rennebaum Volcano in Egypt. 


Fig. 6. — Outcrop of quartzite at the bottom of the pseudo-crater, showing white fragments 
in coloured quartzite. 


Fig. 7. — Outcrop of multicoloured brecciated quartzite at the bottom of the pseudo-crater. 
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Tosson, — The Rennebaum Volcano in Egypt. 


Fis. 10. — Thin section through a multicoloured quartzite of the plug. Quartz grains coated 
by iron oxides which, in the upper part, form also the cement. In the lower part, 
the partly coated grains are cemented by chalcedony that has been deposited after 
the iron oxides. 


IV 


A. RITTMANN 
(Cairo) 


Remarks on the eruptive mechanism of the 
Tertiary Volcanoes of Egypt 


Inspite of the great number of quotations of tertiary basalts 
in the literature on Egypt, very little is known about the pro- 
perties, the stratigraphical and tectonical position, and the erupt- 
ive mechanism of these volcanic rocks. 

S. Tosson’s detailed study of the Rennebaum Volcano 
near Cairo (1) gave us the opportunity to discuss its unusual fea- 
tures and the eruptive mechanism that has created it. As there 
is no doubt about the genetical relationship of the Rennebaum 
Veoleano with the Middle-Tertiary Volcanism of Lower Egypt, 
it has been commendable to put the local problem in its regional 
frame, discussing in a general manner the volcanic phenomena 
which occurred towards the end of Oligocene or in the beginning 
of Miocene time in Egypt. The scantiness of detailed knowledge 
forced me to treat the problem in a more theoretical way (2) 
which, however, leads to some conclusions that may be useful 
for, and inciting to, further investigations by applying them cri- 
tically to single Egyptian volcanoes. 

According to our actual knowledge, it seems ascertained 
that the active magma of all Tertiary Volcanoes of Lower Egypt 
was a basaltic one. Inspite of the uniformity of the magma, the 
types of eruption varied in a wide range, from purely effusive 
and mixed to highly explosive and even cryptovolcanic. In 
fact, besides large lava flows, as those of Gebel Qatrani and 
Gebe! Khashab and probably also of Abu Zaabal, which, at 
least partially, are due to fissure eruptions, also single smaller 

(1) S. Tosson: The Rennedaum Volcano of Egypt. Bull. vole., Sér. Il, 


Tom. XV. 
(2) A. RittMann: Vulcani, attivita ec genesi, Naples, 1944. 
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flows and cinder cones of central eruptions are known along the 
Cairo-Suez road. Furthermore maars of various types, among 
which the Rennebaum Volcano, and regions of pure fumarolic 
and hydrothermal activity, as e.g. the Gebel Ahmar near Cairo, 
are frequent. 

The contrast between the uniformity of the magma and 
the great variability of its eruptive mechanism appears somewhat 
paradoxical. It can be explained only by an influence of the 
stratigraphy of the perforated sedimentary rocks and the local 
structural features which control the ascent of the magma towards 
the surface to such a degree to change completely the eruptive 
phenomena and their mechanism. How this is possible, is the 
problem to be resolved. 

In Lower Egypt the crystalline basement is covered by Cre- 
taceous and Eocene sediments among which limestones and clays 
are predominating. In some regions the Oligocene is represented 
by loose quartz-sands, as e.g. at the Gebel Mokattam’s northern 
slope. The great structural elements consist essentially of two 
fault-systems with NW and ENE trends, They have been form- 
ed during the subsidence of the region actually occupied to a 
great deal by the Nile’s Delta (3). Most of the important fract- 
ures and faults are very old structural lines of the basement 
complex which have been reactivated in Oligocene and Mio- 
cene time. Some of these fractures had the character of abyssal 
fissures along which the subcrustal basaltic magma found its way 
towards the surface. The striking linear arrangement of the vol- 
canoes points clearly to this relation of volcanism and linear tec- 
tonics. 

A direct evidence of the reactivation of old faults and its 
connection with tertiary volcanic activity has been observed near 
Aswan on the eastern bank of the Nile (4). In Lower Egypt, 
erosion has not cut deep enough to expose the basement com- 
plex, but it seems reasonable to admit similar relations between 
ue anny and tectonics as those directly observed in Upper 

gypt. 


(3) Mayer YALLouZE: Ph. D.-Thesis (S isor : 
Sc. Fouad I University, Giza, 1953. On ae 
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I am convinced that the fissuring of the earth’s crust is due 
to subcrustal mass displacements which, by friction, produce 
strong tensions, especially in the lowest parts of the crystalline 
crust (5). The fracturing starts from below and creates, locally, 
a release of pressure and, thus, a sudden decrease of viscosity 
m the underlaying magma which intrudes immediately in the 
opening fissure. Coadjuvated by the hydraulic pressure of the 
magma, the maximal tension migrates upwards and accomplishes 
the complete fracturing of the crystalline crust, i.e. till to the 
peneplained surface of the basement complex. The further events 
depend upon several factors among which the most important 
ones are: the direction and throw of the tectonic displacement, 
the thickness and nature of the sedimentary cover, the existence 
of percolating water, and, last but not least, the increasing 
eruptive power of the magma itself and its capacity to alter the 
mechanical properties of the overlaying rocks by contact-meta- 
morphism. It is the coaction of all these factors that governs the 
ascent and the eruptive mechanism of the magma. 

If the tectonical movement creates a normal fault with great 
throw, the whole sedimentary cover is affected by it, whatever 
may be the thickness and the nature of the rocks. In this case 
the fracture goes through till to the surface, as if the sediments 
were parts of the basement. The magma comes under very low 
pressure and separates a gaseous phase. A magmatic emulsion 
arises, the average specific gravity of which is much lower than 
that of the country rock, and is pourred out at the surface. The 
outflow causes decrease of pressure on deeper seated parts of 
the magma which, at their turn, begin to foam and to rise. This 
is the normal mechanism of an effusive fissure eruption. 

If, on the contrary, the amplitude of the tectonical move- 
ment is smaller, and if there are important layers of plastic ma- 
terials, as e. g. the Esna shales and the Upper Eocene clays 
of Egypt, the fault or fracture dwindles in the sediments in 
form of shattered zones in the limestones and of plastic defor- 
mations in the clays. Thus, the throw of a fault in the crystal- 
line basement is gradually compensated in higher levels. Instead 


(5) A. RittMann. Orogenése et Volcanisme, Archives de Science. 
Genéve, 1951]. 
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of the fault in the basement, a kneefold appears in the sediments, 
and even this flexure becomes smoother and may disappear com- 
pletely in the uppermost layers. Such a dying away of tectonical 
dislocations is exemplified at the Rennebaum Volcano where 
Tosson could not find any fault or fracture in the limestone 
plateau on which the volcano is laying. Only a small shattered 
zone and a quite localized little kneefold, both trending towards 
the vent, testify for the existence of a fault in the depth. But 
the alignment of several eruptive centers in ENE direction in- 
dicates that the fault in the depth must be a very important one 
which extends for many kilometers. 

It is evident that the fading away of the faults and frac- 
tures in the sediments hinders the ascent of the magma. It may 
even prevent it completely, at least for a while. In this latter 
case the magma may consolidate to a dyke or it may intrude 
along a stratigraphical inconformity to form a sill, if the hydr- 
aulic pressure of the magma is greater than the weight of the 
overlaying strata. 

Two important processes may interfere and produce retarded 
eruptions of the magma which, at first, has been stopped within 
the sediments by a thick layer of plastic clay. These processes 
are the retrograde boiling of the magma and the metamorphism 
of the roof rock. 

The cooling magma starts to crystallize and to concentrate 
its gases in the remaining melt. Consequently the vapour tension 
increases and may become strong enough to overcome the weight 
or the resistance of the roof rocks. Already the very first cracks 
in the roof produce release of pressure and, hence, retrograde 
boiling of the magma. The gases drill a vent towards the surface, 
and an initial perforation follows. A central volcano will be 
born which, under the prevailing conditions in Lower Egypt, 
consists of a cinder cone and one or a few basaltic lava flows. 
According to the more or less prolonged delay of the magma 
at shallow depth, the basalt will be more or less rich in pheno- 
crysts, presumed that no gravitative crystal differentiation occurr- 
ed. But in this latter case, the magma would not have a basaltic 
composition, but a more acid and alkaline one. 

Such a retarded initial perforation is furthermore facilitated 
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by contact metamorphism of the roof 1ock. Especially clays are 
easily burnt and deshydrated; they shrink and become full of 
rents and thus permeable for gases. Under favourable conditions 
also some piecemeal over-head stoping may happen. The hot 
gases penetrate into the shrinking clays and cause further me- 
tamorphism at still higher levels. If the supply of heat and gases 
lasts long enough, i.e. if the intruded mass of magma is relativ- 
ely large, the whole layer of clay that, at first, prevented the 
ascent of magma may become permeable by metamorphism. This 
may cause again release of pressure, retrograde boiling, drill- 
ing of a vent, and an initial perforation. In most cases both, in- 
crease of vapour tension by cooling and crystallization, and 
metamorphic permeabilization of the roof, act simultaneously. 
According to which one of these processes is predominating, 
the eruptive mechanism and the type of eruption will be dif- 
ferent. 

If the vapour tension increase faster than the permeabili- 
zation, sufficient energy may be accumulated to produce the rup- 
ture of the roof and an explosive initial perforation. If, in the 
contrary, the roof rocks are permeable for gases, or become so 
rapidly by metamorphism, before the vapour tension could reach 
the critical value, the gases distill quietly from the magma and 
migrate along minute fissures towards the surface where they 
escape in fumaroles or, after condensation and admixture with 
meteoric water, in hot springs. Under such conditions the mag- 
ma can never accumulate sufficient energy to drill a vent and to 
make an eruption. The fumarolic and hydrothermal activity at 
the surface spreads over a wide area, because it is not linked 
to a definite canal. The magma cools slowly in the depth and 
solidifies to a hypoabyssal subvolcanic rock-body. 

The best known example in Egypt for such an ancient fu- 
marolic field is Gebel Ahmar near Cairo (6). There, the spec- 
ial stratigraphical conditions caused the formation of quite pe- 
culiar features. In late Oligocene or early Miocene time, the 
thick pile of Cretaceous and Eocene limestones, marls and clays 


(6) M. H. AcHion: Sur les massifs de grés et de quartzites traversés par 
des tubes du type Gebel Ahmar. Bull, Fac. Sc, n. 21, Fouad I University, 


Cairo, 1940, (wherein the earlier literature is quoted). 
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was covered by a very thick layer of loose quartz-sands. The 
hot gases and vapours rose through the sedimentary rocks along 
numerous fissures and cracks which branched out in the loose 
sands. The high temperature fumaroles were acid and carried, 
among other substances, iron chloride which reacted with water 
giving iron oxides. The white sands were stained in red, violet 
and brown. In a range of some centimeters or a few decimeters 
from the fumarolic canals, the deposition of iron oxides was 
strong enough to cement the sand grains together and to pro- 
duce impermeable tubes of ferrugineous sandstone. Nowadays, 
hundreds of such fumarolic pipes are lain bare by erosion of the 
surrounding loose sands. 

The hot gases, being acid, did not attack the quartz grains. 
On the contrary, silica was dissolved by the alkaline thermal 
solutions that circulated in the loose sands in the neighbourhood 
of the fumaroles. At lower temperatures, these solutions preci- 
pitated the dissolved silica and transformed the loose sands in 
compact quartzites *). 

The same mechanism of diffuse and quiet degasation 
through permeable or permeabilized roof rocks can lead to 
« phreatic » explosions if there exist at least two impermeable 
layers of clay and, between these, a permeable layer with per- 
colating water. The rising magma is stopped by the lower layer 
of clay which, after a while, becomes permeable for gases in 
consequence of contact-metamorphism. The hot gases enter the 
permeable layer between the clays where they are kept back 
by the upper clayey layer. The temperature increases and may 
become high enough to transform the percolating water into 
steam. The combined vapour tension of gases and steam may 
become greater than the resistance of the roof. If so, the gases 
drill a vent and burst out at the surface in an « indirect » 
phreatic eruption **), Exception made of the admixed juvenile 

* 2 1 . 
oe tits dees eet « Sees ee het my pe beats ne 


the hot springs of Gebel Ahmar have b i 1 i 
i } een intermittent 
geyser is misleading and should be avoided. ont SE ane 


ek pees 
es © phreatic » is generally used to indicate such indirect 
areas although it is misleading as far as the real cause of the explosions 
1s to be seen in hot magmatic gases and not in evaporated phreatic water. 
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gases, no magmatic material can reach the surface. A simple 
gas-maar, a diatrema, is formed, as in the case of Rennebaum 
Volcano where, after the initial perforation, some fumarolic and 
hydrothermal activity has stained and cemented the loose Oli- 
gocene sands which had glided into the vent. As ToSson shows, 
even one or a few epigonic explosions of phreatic origin have 
there happened and have brecciated the already cemented sands. 

It is noteworthy that the conditions must have been favour- 
able for such phreatic eruptions in a wide area extending ENE 
of Rennebaum where many quite similar maars are actually 
known. It may be that also the great masses of white quartzites, 
that occur to the south of Gebel Ahmar, are nothing else than 
the fillings of analogous maars which have not been eroded as 
deeply as the Rennebaum. 

The question arises now if the eruptions have happened on 
land or beneath a shallow sea. In most cases this will be difficult 
to decide, because the characteristic surface features of the Ter- 
tiary Egyptian Volcanoes have been removed by erosion during 
the Pliocene and Pleistocene. The absence of pillow-lavas re- 
present an argument in favour of a subaerial origin of the flows, 
an argument which, however, is not absolutely cogent. On the 
other hand, the thick layers of Oligocene loose sands are prob- 
ably of marine littoral facies, notwithstanding the fact that, till 
now, no fossils have been found in them. As most authors believe 
that the Oligocene climate of Egypt was rather humid, it is 
hardly possible to consider the loose sands as desert deposits. 


Jn fact, true phreatic eruptions, exclusively due to geothermic heating 
of meteoric water that percolates in the depth, can not happen because, 
under the conditions of free percolation, a dynamic equilibrium be- 
tween evaporation and condensation is established which prevents the 
formation of overheated steam, Temperature is thus linked to pressure accord- 
ing to the two-phase boundary. Any release of pressure leads to expansion, 
condensation and inflow of cooler water and, consequently, to a decrease 
of temperature. On the other hand, any increase of temperature causes also 
an increase of pressure that prevents the inflow of percolating water in 
order to preserve the equilibrium between hydrostatic pressure and vapour 
tension. 

This mechanism is valid also in the case of heat support by magmatic 
gases that enter a Jayer in which meteoric water percolates freely. Only if 
impermeable vocks hinder the free percolaticn, energy may be accumulated 
locally to such a degree to produce an indirect eruption, as in the case of 
Rennebaum Volcano. 
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Whatever may be the answer to this question, it 1s only of sec- 
ondary importance for our present considerations on the erupt- 
ive mechanism, because the subaerial or submarine character 
of the eruptions has no or only very little influence upon the deep 
seated magmatic phenomena. 

The various cases of eruptive mechanism, which have been 
treated above in their principal lines, may be summarized in 
the. following table which shows the conditions, processes and 
results of the eruptions of the Tertiary Volcanoes of Egypt: 
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Abstract 


Summit eruptions of Mauna Loa, on the Island of Hawaii, 
occurred in 1940 and 1949, and flank eruptions in 1942 and 1950. 
Lava poured out in 1940 and 1942 was about equal in amount, 
totaling approximately 76 million cubic meters in each eruption. 
The 1949 eruption was somewhat smaller, liberating approxi- 
mately 59 million cubic meters. The 1950 eruption was one of 
the largest on record, producing five large lava flows and several 
smaller ones, totaling approximately 459 million cubic meters. 
Three of the 1950 flows entered the sea. In 1942 a lava flow 
threatened the city of Hilo, and was bombed from the air in 
an effort to divert it. 

Calculations indicate that the gas content of the lava ex- 
truded during the 1940 eruption probably was in the vicinity of 
one percent by weight of the total magma. Other calculations 
indicate the viscosity of fluid Hawaiian lava to be in the range 
of 10* to 10° poises. Temperature readings on the 1950 lava 
ranged from 1090° to 900° C. 

Kilauea Volcano showed signs of uneasiness in 1944, with 
an apparent increase of magmatic pressure indicated by outward 
tilting of the moutain flanks and a series of earthquakes progress- 
ing toward the surface. In December 1950 a series of earthquakes 
accompanied a subsidence cf the summit of Kilauea Volcano. 


Introduction 


The island of Hawaii consists of five coalescing shield vol- 
canoes (fig. 1). The two northernmost volcanoes have not been 
active in historic time. Kohala Mountain has long been extinct, 
and stream erosion has cut valleys as much as 760 meters deep 
into its rainy windward slope, although its dry leeward slope 
remains relatively little dissected (31, p. 42). During the Pleis- 
tocene epoch the upper portion of Mauna Kea was occupied by 
a cap of glacial ice. Volcanic activity occurred both during and 
after the period of glaciation (31, p. 165), but there has been 
no eruption since the beginning of written history in Hawaii 
(about 1800 A. D.), and the traditions of the ancient Hawaiian 
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Fig. |. - Map of the island of Hawaii, showing historic lava flows of Mauna 
Loa and Kilauea. The flows from 1940 to 1950 are shown in solid 
black, and the earlier flows are stippled, Altitudes are in feet 
above sea level. The letters A and B in circles indicate the 
approximate position of probable former volcanic centers that have 
been Jargely buried by lavas from the more recent Mauna Loa 
vents, 
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people contain no mention of activity of Mauna Kea. It has, 
therefore, presumably been inactive since the arrival of the first 
modern Hawaiians, about 1200 A. D. 

The three southern volcanoes have all been active in his- 
toric times. Hualalai volcano produced two large lava flows in 
1800 or 1801 (fig. 1). Since then there has been no eruptive 
activity, although numerous earthquakes in 1929 (16) may have 
been associated with subsurface movements of magma or with 
crustal adjustment resulting from such movement. 

Mauna Loa is a broad shield volcano composed entirely 
of basaltic lavas, ranging in composition from basalt free of oli- 
vine to picrite-basalt (oceanite) containing as much as 55 percent 
olivine (21, pp. 56-63). The mountain rises 4,170 meters above 
sea level and approximately 9,000 meters above the floor of the 
surrounding ocean. If the boundaries against the neighboring vol- 
canoes are assumed to extend vertically from their position at 
the surface to the level of the surrounding sea floor, Mauna Loa 
has a bulk on the order of 42,000 cubic kilometers. Evidence 
suggests that Mauna Loa is compound in origin, the present ac- 
tive cone having been built over, and largely buried, at least 
two older shields, the centers of which lay in the vicinity of A 
and B in fig. 1. 

The Mauna Loa shield is crossed by two great series of 
fissures, trending southwest and east-northeast, and_ intersecting 
at the summit caldera. Along these two principal rift zones have 
issued most of the flank flows of the volcano. A group of scat- 
tered vents on the northern and northwestern flanks of the mount- 
ain is sometimes regarded as a third rift zone, much less pro- 
nounced than the others. The rift zones are marked at the surface 
by many open fissures, cinder and spatter cones, and pit craters. 
The caldera of Mauna Loa, known as Mokuaweoweo, is ap- 
proximately 4.8 kilometers long, 2.4 kilometers wide and 180 
meters deep on its western side. The southern end of the cal- 
dera is occupied by a crescentic bench, known as the South 
Lunate Platform, that in 1926 stood about 35 meters above the 
central caldera floor, but has been partly buried by lavas of the 
1933, 1940, and 1949 eruptions. At the northeastern and south- 


western ends the caldera coalesces with nearly circular pit cra- 
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ters named respectively North Bay and South Pit. Southwest of 
South Pit there are two more large pit craters, Lua Hou and 
Lua Hohonu (fig. 2). 

Kilauea is a smaller shield volcano built against the south- 
eastern flank of Mauna Loa. Its highest point, on the western 
edge of the caldera, has an altitude of 1,247 meters above sea 
level. On the rim of the caldera just south of the highest point 
stands the main building of the Hawaiian Volcano Observatory. 
The caldera is 4 kilometers long, 3.2 kilometers wide, and 120 
meters deep at its western edge. Within it, near its southwestern 
edge, is an inner crater, Halemaumau, with an average diameter 
of 975 meters, and during the interval 1934-1952 an average 
depth of 235 meters. Extending southwestward and eastward 
from the caldera are two major rift zones. 

Through the past 130 years Mauna Loa and Kilauea have 
been among the earth’s most active volcanoes. During the century 
from 1823 to 1924 live active lava could be seen in Kilauea caldera 
approximately 85 percent of the time. However, from May 1924 
until the end of 1950 there were only seven short eruptions, deep 
in Halemaumau crater. The duration of these eruptions totaled 
only 96 days, or less than one percent of the time. 

In the period from its first recorded eruption, in 1832, to 
the end of 1950, Mauna Loa has averaged one eruption every 
3.6 years, and has been active approximately 6.2 percent of the 
time. Nearly all of Mauna Loa’s eruptions take place on one 
or the other of the rift zones or in the caldera. Depending on 
whether they center on the slopes of the mountain or at the sum- 
mit area in or near the caldera, the eruptions may be divided 
into summit and flank eruptions. To some degree there is an al- 
ternation of summit and flank eruptions. In addition, nearly every 
flank eruption commences with a few hours of summit activity, 
followed within a few hours by outbreak lower on the mountain. 
Repose periods between summit eruptions and the succeeding 
flank eruptions average only 29 months, as compared with an 
average of 64 months between flank eruptions and the next sum- 
mit eruption. Thus the group consisting of a summit eruption 
followed within 2 or 3 years by a flank eruption may be re- 
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garded as the typical short-term cycle of Mauna Loa. However, 
variations from the typical cycle are common. 

The foregoing table summarizes the data on the historic erup- 
tions of Mauna Loa. During the interval covered by this report 
only Mauna Loa was in eruption. The activity included two 
typical cycles, each consisting of a summit eruption followed 
by a flank eruption. It has been my privilege to witness and study 


all four of these eruptions. 


Characteristics of Mauna Loa eruptions 


A typical eruption of Mauna Loa consists of the following 
fairly distinct, though intergradational, stages: 

(1) Opening phase. — Characterized by a long line of lava 
fountains, known as the « curtain of fire », extending essentially 
uninterrupted along a fissure or series of fissures generally several 
kilometers in length, and by copious outwelling of lava along the 
fissure, with the building of low ramparts of spatter but no true 
cones. (The opening phase of flank eruptions typically is directly 
preceded by short-lived summit eruption with the same charac- 
teristics as the opening phase lower on the flank). 

(2) Cone-building phase. — Characterized by lava fountains 
restricted to a short length (generally less than 400 meters) of 
the fissure, and the building around them of a cone or short co- 
ne-chain of cinder and spatter. The fountains reach their maximum 
height, sometimes as much as 250 meters, during this stage. One 
or more major flows generally issue continuously from the grow- 
ing cone, and many minor flows may occur. 

(3) Declining phase. — Characterized by a general decrease 
of fluid pressure at the vents, with a decline in size of the lava 
fountains accompanying, and probably at least in part caused 
by, a decrease in the amount of gas in the erupting lava. The 
outflow of lava may cease with the dying out of the fountains, 
but commonly it continues for days or weeks or even months, 
after the end of fountain activity. 

As will be apparent in the following pages, the three stages 
are represented to varying degrees in different eruptions. The 
second and third stages are difficult to separate in the 1940 erup- 
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tion. During the eruptions of 1942 and 1949 all three stages 
are well exhibited. During 1950, activity remained to the end 
spread out along several miles of eruptive fissure, and high lava 
fountains failed to develop, so that no true cone-building phase 
occurred. The third phase was represented in 1950, however, 
by a period of greatly diminished fountains but continued relat- 
ively quiet lava outpouring. 


Mauna Loa summit eruption of 1940 
Opening phase. 

After a repose period of 4 years and 3 months, Mauna Loa 
resumed activity on the evening of April 7, 1940. The precise 
time of the outbreak is not known, but volcanic tremor started 
to record on seismographs of the Hawaiian Volcano Observatory 
at 22:59 and continued until 04:00 on April 8 (33, p. 4). This 
« harmonic » tremor is known to accompany movement of mag- 
ma in the feeding conduits of the volcano (8), and it is prob- 
able that eruption commenced at the time of beginning of the 
tremor, or soon after. The first glow from the molten lava was ob- 
served by residents of the Kona area, on the western slope of 
Mauna Loa, at about 23:30. By 00:30 on April 8 a brilliant 
orange glow illuminated the fume cloud rising from the summit 
of the mountain. 

For the first few hours of the eruption a nearly continuous 
line of lava fountains played along a series of fissures 5 kilometers 
long, extending from a point northeast of the crater of Mokua- 
weoweo southwestward across the caldera floor and South Lu- 
nate Platform, up over the caldera rim, and down the southwest 
rift zone to a point 0.5 kilometers southwest of the pit crater 
Lua Hohonu (fig. 2). By 04:00 on April 8, at the time of ces- 
sation of the volcanic tremor on the Observatory seismographs, 
the brilliance of the glow was lessening and dark areas were 
developing (SCHULZ, P. E., unpublished notes), indicating that 
the line of fountains was no longer so continuous. Air photos 
taken at 04:30 show fountains | to 20 meters high still play- 
ing along most of the line, with short dark gaps. At that time 
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Fig. 2. - Map of the summit region of Mauna Loa in September | 


the principal fountain activity was near the center of Mokuaweo- 


between the cones of the 1903 and 1914 eruptions (pl. 1). 
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A great flood of lava accompanied the widespread fountain 
activity of the first few hours of the eruption. From the vents 
on the caldera floor very fluid pahoehoe spread over two-thirds 
of the area of the caldera and all of North Bay. Vents on the 
South Lunate Platform spilled lava northward onto the main cal- 
dera floor to merge with that from the more nostherly vents, east- 
ward along the foot of the bench to the east wall of the cal- 
dera, and southward into South Pit. From the fissures outside the 
caldera lava poured into all three pit craters — South Pit, Lua 
Hohonu and Lua Hou — and formed three principal flows that 
moved westward down the mountainside for a distance of about 


2 kilometers (pl. 2). 


Cone-building phase. 


After the first few hours of the eruption activity became 
restricted to a portion of the fissure near the southwestern edge 
of the caldera floor. At the same time the remaining fountains 
increased in height. On the morning of April 9 fountains were 
playing along a line 420 meters long with its northern end be- 
tween the 1914 and the 1933 cones (pl. 3) and its southern end 
north of the South Lunate Platform (33, p. 7). The principal 
fountain area, with jets of molten lava as much as 100 meters 
high, lay across the eastern edge of the 1914 cone. Farther south 
five isolated groups contained smaller fountains, less than 15 me- 
ters high. Vents on the South Lunate Platform and southwestern 
rim of the caldera were liberating fume, but no lava. 

I reached the summit of Mauna Loa on the afternoon of 
April 11, in company with Prof. Horace WHINCHELL of 
Yale University. At that time the small fountains south of the 
main group were no longer active. On the morning of April 12 
the active portion of the fissure was approximately 250 meters 
long. A line of seven distinct fountains was building a row of 
coalescing cinder and spatter cones, which were gradually bury- 
ing the 1933 and 1914 cones (pl. 4). The fountain at the north- 
em end (fountain |, fig. 3) was larger and less variable than the 
others, playing steadily to a height of about 80 meters above 
the caldera floor, and 60 meters above the top of the cone. Foun- 
tains 2 and 3 (fig. 3) formed a double fountain, rising to a height 
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of only about 15 meters. Fountains 4 and 5 also formed a 
doublet, playing to heights of 20 to 30 meters. Although double 
in the sense of being very close together, and appearing to erupt 
from the same pit in the cone, the respective parts of the 
double fountains appeared to be entirely independent as regards 
the strength and periodicity of their bursts. Fountain 6 was 
next largest to fountain 1, but much less constant in the 
strength of its activity. Its maximum height was about 55 meters. 
Fountain 7 was about 15 meters high. South of fountain 7 a 
small pit was liberating a little fume, but no lava. At the south- 
west end of the elongate cinder and spatter cone a small spatter 
conelet was releasing dense clouds of biuish-white fume that 
smelled strongly of sulfur dioxide and trioxide. 

Two rivers of lava poured down the sides of the cone, one 
toward the west and the other toward the north. The western 
river originated in a small boiling pool that occupied the top of 
the cone between fountains 5 and 6. On leaving the pool the 
lava quickly acquired a thin lead-gray crust, which was repeat- 
edly riven by flowage, exposing the glowing red lava beneath. 
Commonly the central part of the river was covered by gray ropy 
and twisted crust, but along the lines of principal shear close 
to the edge of the stream the crust was torn open, producing two 
glowing red borders. Where the rivers plunged down the sides 
of the cone, over an incline of about 20°, the speed of the cen- 
tral part of the stream was estimated to be about 15 miles an 
hour. This agrees well with independent estimates of the speed 
by other observers. 

At the northern end of the cone the two rivers merged to 
form a broad pool of molten lava north and west of the cone. 
The rate of surface movement decreased rapidly away from the 
base of the cone, until a quarter of a mile from the cone no 
movement was visible. Occasional small lava fountains played 
briefly on the ponded lava where the crust was fractured. Small 
whirlwinds raised dust clouds on the flanks of the cone, and 
occasionally ripped off sections of the thin crust of the lava pond, 
as much as 2 meters across, and sent them spinning off through 
the air. These sheets of crust appeared to be only | to 5 centi- 
meters thick. 
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In daylight the cores of the fountains were a bright orange- 
red. As the ejecta rose through the air they rapidly darkened, 
until at the top of their trajectories they appeared nearly or quite 
black. Falling back onto the outer slopes of the cone, many of 
them burst in bright red splashes of liquid, showing that their 
centers were still very hot and liquid. Occasionally bursts of li- 
quid spatter landed in such abundance on the outer slope of the 
cone that they coalesced to form thin flows that trickled down 
the slope for a few meters before they congealed. When the 
wind shifted to the southeast, pumice and Pele’s hair drifted 
down abundantly on the western rim of the caldera. 

Early in the afternoon of April 12 the fountain activity began 
gradually to increase. By '14:15 the top of fountain | was reach- 
ing a height '120 meters above the caldera floor. Vent 8 was no 
longer liberating only fume. Explosive bursts of molten material 
from it occasionally shot 8 or 10 meters into the air. By 14:15 
the highest ejecta from fountain | were reaching a height of at 
least 150 meters, and the bright, nearly solid looking core of the 
fountain was 90 to 100 meters high. The other fountains showed 
a similar increase. By 18:00 the height of fountain | was estim- 
ated as 180 metres. These very high fountains continued through 
the early evening, then gradually died down to heights similar 
to those of the previous morning. 

During the next week there were several periods of very 
high fountains like those of April 12. The cone grew rapidly 
in size, and by April 15 the remnants of the 1933 and 1914 
cones were almost completely buried (33, p. 8). After April 19 
the strength of the activity decreased greatly, and by the last 
week in April the fountains were very weak and no persistent 
lava flows were visible (29, p. 742). By May 1 only a single 
fountain remained. During the next month the cone grew slowly 
in height, as small amounts of spatter were thrown above its rim. 
At the base of the cone small lava flows issued from time to time 
and flowed out to build a broad low shield around the base of the 
central cinder and spatter cone. 

From June 19 to August 18 activity was intermittent, with 
active periods of a few hours to several days alternating with 
quiescent periods of | to 4 days and with the fountain generally 
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hidden from view within the cone (29, p. 742). The last visible 
glow was on the night of August 18-19 (18, p. 4), though the 
cone continued to fume weakly most of the time until the 1949 
eruption. 


Characteristics of the lavas. 

The lava erupted during the 1940 eruption was hypersthe- 
ne-bearing olivine basalt. Nearly all of it consolidated as pahoe- 
hoe. The flows outside the crater, on the upper part of the south- 
west rift, are thin shelly pahoehoe, generally ranging from | to 
2 meters in thickness, and containing numerous open tubes and 
hollow blisters covered by thin shells commonly only 4 or 5 cen- 
timeters thick. These early lavas were very rich in gas. 

The voluminous outpouring of lava in the caldera during the 
first few hours of the eruption covered an area of approximately 
7.2 square kilometers to an average depth of about 6 meters. 
Adding this volume to that of the flows outside the caldera, ap- 
proximately 50 million cubic meters of vesicular lava was poured 
out within the first 24 hours of the eruption. The total volume 
for the entire eruption was approximately 76 million cubic meters. 

The early flood of pahoehoe formed a pool with a nearly 
level, gently undulating surface (pl. 5). Some of the earliest lava 
was covered with a skin of highly vesicular pumice, generally about 
one centimeter thick. This pumice was not pyroclastic in origin, 
but was formed by extreme frothing of the very gas-rich early 
lava (21, p. 59). Similar pumice formed in the caldera during 
the 1942 eruption has a gross density of 0.6 and a porosity of 
approximately 75 percent (14). Later flows advancing over the 
congealed surface of the early flood basalt developed the toes 
and ropy or festooned surfaces generally regarded as character- 
istic of pahoehoe lava, but these features are rare on the early 
lava. 

After its emplacement, the lava poured out in the first flood 
quickly lost volume and shrank back, leaving a slump scarp around 
the edges of the caldera, where the thin margins of the flow 
rested against the caldera walls. Similar slump scarps are common 
around ponded flows in Hawaii. On the morning of April 8 the 
slump scarp around the northeastern edge of North Bay was | 
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to 3 meters high (33, p. 7). SCHULZ (29, p. 743) estimated that 
the volume decrease indicated by the slumping was about 18 per- 
cent. He points out that the shrinkage is much greater than can 
be explained by cooling, and suggests as other possible factors 
«(1) some sort of draining back into the eruptive fissure, (2) local 
adjustments into incompletely filled depressions, and (3) volume 
loss by emission of gas from vesicles in the still molten material 
under the crust and consequent partial or complete collapse of 
these vesicles». Although the first of SCHULZ’ suggestions was 
possible during the 1940 eruption, the mechanism appears un- 
likely where slump scarps have formed on lavas accumulated 
in pools well away from the source vents. The third mechan- 
ism — shrinkage caused by loss of gas, — appears the most 
probable, especially since the pumiceous top of some of the 
earliest lava indicates a gas content sufficient to inflate it to four 
times its volume in a gas-free state. Some of the gas would, of 
course, be lost during flowage. However, in rapid flooding like 
that during the beginning of the 1940 eruption much of the gas 
probably would be retained until the liquid had reached its 
place of rest, but would bubble out relatively soon afterward. 
Evidence suggests that in Hawaiian lavas most of the gas comes 
out of solution within a very short time interval after the arrival 
of the lava at the surface (14). 

During the cone-building stage pahoehoe flows advancing 
northward from the vents were in part confined by the walls of 
the caldera. The thrust of additional lava against the immobilized 
fronts of the flows resulted in extensive shattering of the flow 
crust and the formation of large pressure ridges (pl. 5). There 
was a tendency for the formation of anticlinal folds, which as 
they rose moved forward, producing overturning or even over- 
thrusting of the fold. The folded crust was, of course, not a 
continuous unbroken stratum, but a mass of discrete and gener- 
ally jumbled blocks. Some of these anticlinal pressure ridges are 
as much as 10 meters high, and the blocks composing them com- 
monly range from | to 3 meters across and 30 to 80 centimeters 
thick. Abrasion between the shifting blocks in places produced 
a fine rock powder, commonly pink or red because of oxidation 
of the contained iron by the gases escaping from the lava. 
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Not all of the lava added to the fill in Mokuaweoweo dur- 
ing the cone-building stage of the eruption was poured out over 
the surface. Part of it was intruded beneath the surface of the 
earlier congealed lava, and caused an elevation of the surface 
without overflowing it. This elevation was especially pronounced 
near the northern edge of the main caldera and in the central 
portion of North Bay. In the latter area shallow intrusion caused 
the elevation of a flat-topped plateau 500 meters across. This 
feature, termed a « pressure plateau » by SCHULZ (29, p. 745), 
was raised 5 meters above the previous level of the flow-top at 
the northern edge of the gap into North Bay, and 12 meters at 
the northern edge of Mokuaweoweo proper. At its northern 
edge the pressure plateau decreased in height to less than one 
meter above the surrounding lava surface. 


Earthquakes and ground tilting, 


The number of earthquakes originating under Mauna Loa 
gradually increased through the interval 1936 to 1939, indicating 
an increasing uneasiness of the volcano. During 1936 only 10 
earthquakes known to be of Mauna Loa origin were recorded 
on the Observatory seismographs. The number increased to 20 
during 1937, 32 during 1938, and 47 during 1939. During the 
first quarter of 1940, seismographs at the Observatory recorded 
16 Mauna Loa earthquakes. Most of the quakes originated on 
the northeast rift zone of Mauna Loa, many under the summit 
area of the volcano, and only a few along the southwest rift 
(35 \pro): 

On January 16 to 18 a swarm of 60 very small earthquakes 
was recorded on the Mauna Loa seismograph at 2,050 meters (6,700 
feet) altitude near the northeast rift of Mauna Loa. Most of the 
quakes were too small to be recorded at Kilauea Caldera. Origin 
distances from the Mauna Loa station suggested that the quakes 
came from the northeast rift of Mauna Loa in the direction of the 
summit. A similar swarm of very small earthquakes was recorded 
on the Mauna Loa seismograph on March 8 to 10 (33, p. 4). 

Earthquakes accompanying the 1940 eruption were remark- 
ably few in number. A small earthquake at 23:09 on April 7 
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was followed by others at 23:21, 23:35, and 23:38. All ap- 
peared to originate at a shallow depth in or near Mokuaweoweo, 
and may have accompanied the opening of the eruptive fissure. 
Another small earthquake originated at the summit of Mauna 
Loa at 14:00 on April 10, and at 14:33 on April I1, one originat- 
ed on the northeast rift beneath a point near the 10,000-foot 
(3,050-meter) contour. Others occurred in the summit region on 
May 10, May 17, June 11, August | and August 7; and on 
the northeast rift zone on July 12. 

Volcanic tremor commenced recording on the seismographs 
at Kilauea Caldera, 20 miles east of the site of eruption, at 
22:59 on April 7. It continued until 04:00 on April 8. This 
period of tremor coincided with the first big gush of lava and 
wide-spread fountaining, and its termination coincided with a 
marked diminution of eruptive activity. It is probable that tre- 
mor too weak to be recorded at the seismograph stations, 14 to 
37 miles from the vents, continued through most or all of the 
eruption. 

During January to March, 1940, ground tilting at the Ob- 
servatory, on the northeastern rim of Kilauea Caldera, was for 
the most part southwestward at a rate approximately normal for 
that season of the year. The only marked deviation was a sharp 
eastward tilt of 2.5 seconds of arc, from February 5 to 20. Thus 
neither ground tilting nor seismic activity gave any very strong 
indication of coming eruption. JAGcAR (18, p. 10) has pointed 
out that the interval between the 1935 and 1940 eruptions cor- 
responds fairly closely with the average interval (somewhat over 
4 years) between Mauna Loa outbreaks during the first 40 years 
of this century. However, the interval between flank and suc- 
ceeding summit eruptions from 1843 to 1949 ranged from 21 
to 94 months and averaged 63.8 months. The average interval 


above is, therefore, a poor basis for prediction of a coming 
eruption. 


Gas content of the erupted lava. 

On April 12, 1940, the writer made estimates both of the 
amount of liquid lava and of the amount of gas being liberated. 
Assuming each of the two lava rivers issuing from the cones to 
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average approximately 6 meters in width, the rapidly moving 
upper portion of the river to be | meter deep, and the average 
rate of flow of the two rivers to be about 24 kilometers per hour 
(6.7 meters per second), the volume of liquid lava being liberated 
was approximately 80.4 cubic meters per second of vesicular 
lava, or 6.9 million cubic meters daily. The average vesicular- 
ity of the lava, based on later observations, was about 20 per- 
cent, and the volume of dense lava, therefore, was about 64 
cubic meters per second. 

The cloud of gas liberated at the vents was rising and blow- 
ing away at a rate of approximately 10 meters per second. The 
length of the principal part of the cloud at the vents was approxi- 
mately 200 meters, and the thickness of the sheetlike cloud 
near the vents was approximately 5 meters. From these figures 
it follows that the volume of the gas cloud leaving the vents 
was approximately 10,000 cubic meters per second. Obviously, 
however, the cloud did not consist entirely of volcanic gas. Even 
close to the vents there must have been a very considerable di- 
lution by the atmosphere, and at a distance of 400 meters the 
cloud was respirable with only a little discomfort from choking 
sulfur gases. The amount of dilution of the volcanic gases by 
the atmosphere close to the vents is not known, but if it is assumed 
to have been 50 percent, the volume of volcanic gas being given 
off at the vents was approximately 5,000 cubic meters per second. 
Some gas, of course, was retained in the lava being poured out 
in the rivers. The vesicularity of the congealed lavas averaged 
about 20 percent; and if the gas content of the liquid lava was 
20 percent, the volume of included gas bubbles was only 16 cubic 
meters per second. This amount is negligible as compared with 
that being liberated in the gas cloud from the vents. Some gas 
undoubtedly escaped form the flows without leaving vesicles to 
record its former presence, but even assuming that half of the gas 
content of the lava flows was lost in that way, the total amount 
of gas carried out in the flows remains relatively negligible. 

No samples of gas suitable for analysis were obtained, and 
the precise nature of the gas liberated is therefore not known. 
The average composition in volume percent at 1200° C. of 14 
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samples of gas collected by T. A. JAGCAR from the lava lake of 
Kilauea in 1919 was as follows (30): 


Water vapour. : : : 70.75 
Carbon dioxide. : : ; E 14.07 
Carbon monoxide ; : : , 0.40 
Hydrogen . ; ; ; ; j 0.33 
Nitrogen. 2 : ; : : 5.45 
Argon : : ; : 0.18 
Sulfur dioxide. : : é : 6.40 
Sulfur trioxide. z : é : 1.92 
Sulfur , : : : : : 0.10 
Chlorine. : : ; : ‘ 0.05 


If the gases liberated by Mauna Loa in 1940 are assumed to 
have the same composition, and it be further assumed that they 
behaved as perfect gases, then the weight of the liberated gas 
(5,000 cubic meters per second, at 1000° C.) can be calculated 
as approximately 747 kilograms per second. The specific gra- 
vity of samples of dense Mauna Loa lavas averages 2.871 (34, 
p. '113, analyses 2-4), and therefore the weight of extruded 
dense lava was probably about 183,744 kilograms per second, 
and the combined weight of lava and gas was approximately 
184,491 kilograms per second. It follows that the content of gas 
in the erupted magma was approximately 0.4 percent by weight. 

A similar calculation can be made for the magma erupted 
during the first 24 hours of the eruption. Estimates yield approxi- 
mately 50 million cubic meters of vesicular lava. Of this, 42 
million cubic meters within the caldera had an average vesicular- 
ity of approximately 20 percent; and 8 million cubic meters, 
much of it shelly pahoehoe, along the southwest rift had an 
average porosity of about 30 to 40 percent. This corresponds 
to approximately 39 million cubic meters of dense lava daily, 
or 451 cubic meters per second. If the specific gravity of the 
dense lava was 2.871, the weight of dense lava erupted was 
approximately 1,295,000 kilograms per second. If during the 
same interval the average length of the active fissure is assumed 
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to have been 2 kilometers, the width of the gas cloud just above 
the vents to average 5 meters, the rate of drift of the cloud 
away from the vents to have been approximately 10 meters per 
second, and the amount of atmospheric dilution 50 percent, the 
volume of gas liberated would have been approximately 75,000 
cubic meters per second. The gas contained in the lava would 
be approximately 130 cubic meters per second, and the total 
gas content of the erupting magma 75,130 cubic meters per se- 
cond. At 1000°C., this corresponds to a weight of gas of ap- 
proximately 11,200 kilograms per second, or a little less than 
0.9 percent of gas by weight. 

Of course, some volatile material is retained in the crystal- 
lized lava, but in samples of Hawaiian lavas collected and ana- 
lyzed soon after they were erupted the amount is very small. 
EINARSSON (1, pp. 66-67) has pointed out the tendency of lavas 
containing glass to absorb water with the passage of time, and 
many analyses of old Hawaiian lavas contain more than 0.3 per- 
cent of combined water. Samples of the earliest and latest lavas 
erupted at the 2,800-meter vent of the 1942 eruption of Mauna 
Loa, collected shortly after the end of the eruption, contain res- 
pectively only 0.4 and 0.6 percent of combined water and 0.03 
percent of sulfur trioxide (22, p. 1572). By analogy with the 
1942 lava, it is probable that the 1940 lava did not retain more 
than about 0.1 percent of volatiles on crystallization. It this is 
added to the amount of gas liberated in the fume cloud and in 
vesicles, the total volatile content becomes approximately | per- 
cent of the lava extruded during the first few hours of the erup- 
tion, and 0.5 percent of the lava being extruded on April 12. 

Because of the many uncertainties in the data, and the fact 
that the gases undoubtedly did not behave as perfect gases, the 
results represent only an order of magnitude. However, the values 
assumed in the calculations appear to be excessive iather than 
otherwise, and it is probable that the average volatile content of 
the magma erupted during the 1940 eruption was less than | 
percent by weight. It is interesting to note that the order of ma- 
gnitude agrees well with that found by VERHOOGEN (32) in the 
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1938 eruption of Nyamuragira and by EINARSSON (1) in the 1947 
eruption of Hekla, and with that deduced by GRATON (15) for 
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Paricutin. 


Mauna Loa flank eruption of 1942 


Initial summit activity. , 

Like most flank eruptions of Mauna Loa, the 1942 eruption 
began with a brief period of eruption in and near the summit cal- 
dera. This summit phase of the eruption commenced at approxi- 
mately 17:05 on April 26, with the opening of a fissure part 
way up the cliff along the western side of Mokuaweoweo cal- 
dera, across North Bay, and about 4 kilometers down the north- 
east rift zone (pl. 8). A voluminous outpouring of very fluid, gas- 
rich pahoehoe formed cascades down the western wall of the 
caldera, and a ponded flow along the foot of the wall and around 
the western and northern edges of North Bay (fig. 2). 

Outside the caldera, along the upper portion of the north- 
east rift zone, highly fluid spatter built low agglutinate ramparts. 
The flow from the fissure moved northward, dividing into two 
principal lobes (fig. 4). Near the source fissure the lava was pa- 
hoehoe, but it changed to aa as it flowed downslope. 

On the night of April 26 the fume column, brightly illumi- 
nated by glow from the incandescent lava beneath, was clearly 
visible from Kilauea and Hilo. The cloud rose nearly vertically 
to a height of about 5 kilometers above the mountaintop, then 
drifted southwestward. 


By 04:40 on April 28 activity at the summit of the mount- 
ain ceased, 


Opening phase of the flank eruption. 

About daybreak on April 27 G. O. FAGERLUND, Natura- 
list of Hawaii National Park, and B. J. Loucks, instrument- 
maker at the Hawaiian Volcano Observatory, reached the rest 
house at Puu Ulaula, at 10,000 feet (3,050 meters) altitude on 
Mauna Loa’s northeast rift zone. Activity at the summit had 
greatly decreased, but local seismic activity was intense. The 
ground was shaking continually, averaging three or four distinct 
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quakes a minute, and a crude horizontal pendulum set up at the 
rest house by Loucks showed almost no horizontal displacement. 
The earthquakes appeared to be originating nearly below them. 
During the afternoon the frequency of earthquakes decreased, 
and by evening very few were being felt. This condition of re- 
lative seismic quiet continued through the night. 

At approximately 04:40 on the morming of April 28 lava 
broke out along a fissure in the rift zone about 2.4 kilometers 
northeast of Puu Ulaula (fig. 4, pl. 6). At 07:30, when Fa- 
GERLUND and LOUCKS reached the site of eruption at 2,800 
meters (9,200 feet) altitude, a nearly continuous line of lava foun- 
tains 70 to 100 meters high was playing along the fissure for a 
distance of half a mile. During the day the erupting fissure gra- 
dually lengthened downslope, until at 15:00 its length was about 
a mile. Fountains were active along both its upper and lower 
portions, but along its central portion the fountains were largely 
drowned by a copious flow of very liquid lava that followed the 
course of the fissure. At 20:00 on April 28 the fountains were 
playing to a height of about 160 meters. A spatter rampart | to 
5 meters (pl. 7) high was being built along the fissure, and a 
rapid flow of lava was moving northeastward toward the city 
of Hilo (fig. I, pl. Il). 

Within a few hours after the outbreak at 2,800 ineters al- 
titude another column of fume was observed, marking a new 
point of outbreak 4.8 kilometers farther northeast (pl. 6), at an 
altitude of 2,380 meters (7,800 feet). This lower point of out- 
break lacked many of the characteristics exhibited by most lava 
vents of Mauna Loa. The lava issued quietly from a series of 
arcuate fractures cutting old lavas, and trending nearly at right 
angles to the course of the rift zone. Fume was liberated in 
much less volume than at the 2,800-meter vent, and there ap- 
pears to have been very little fountaining. Only a small amount 
of spatter was formed, and both the spatter and the lava of the 
flow were denser and much poorer in gas than those liberated 
at the higher vents. It is believed that lava approaching the sur- 
face at the 2,800-meter vent found its way into an ancient pahoe- 
hoe tube and flowed downslope for three miles, losing much of 
its contained gases, before finally issuing at the surface at a 
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« rootless » vent at 2,380 meters altitude. A very similar thing 
appears to have taken place during the eruption of 1935, lava 
plunging into an old pit crater at 3,440 meters (11,300 feet) al- 
titude and disappearing, to reappear devoid of much of its gas 
at a vent 7 kilometers downslope (fig. 4). 


Cone-building phase. 

After attaining its maximum length and strength on the even- 
ing of April 28, the fountain activity at 2,800 meters altitude 
gradually became restricted to the central part of the fissure. When 
H. T. STEARNS and I reached the site of eruption, on the after- 
noon of May 2, the western 450 meters of the fissure was fuming, 
but was no longer emitting lava. The eastern part of the fissure 
likewise was inactive and buried beneath new lava. Along the 
central 300 meters of the fissure lava fountains were playing to 
a height of 30 to 120 meters, and had built a chain of cinder 
and spatter cones averaging about 25 meters high (pl. 9). 

True fountaining was absent at the westernmost vent in the 
cone chain, which was essentially a gas vent. This uppermost 
vent of the active fissure liberated dense clouds of fume, and 
occasional gas explosions within it hurled blocks of pumice high 
in the air. The more copious ejections of pumice lasted for sev- 
eral minutes and were accompanied by a roaring sound of escap- 
ing gas. The blocks of pumice were as much as 25 centimeters 
across and were thrown to heights estimated to be as much as 
300 meters. At other times there were periods of several minutes 
duration of Strombolian-type activity, with ejection of ribbon and 
spindle-shaped bombs that cooled during flight and struck the 
ground in a solid condition. 

The rest of the cone chain exhibited Hawaiian-type activ- 
ity (pl. 10). Many of the shreds and blobs of java struck the ground 
still in a partly molten condition to form steep-sided cones of 
partly welded cinder and spatter. 

A lava river 16 meters wide issued at the eastern end of the 
cone chain and flowed east-northeast at a rate estimated in its 
fastest-moving central part as 25 to 30 kilometers per hour. Near 
the cones small fountains burst through the lava river from time 
to time. It was possible to approach close to the river on May 
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4, and obtain an excellent view of it. The surface of the river 
undulated and bounded like that of a river of water in flood. 
Broad standing waves, about a meter in height, extended entirely 
across the channel. Where the river left the cone its entire 
surface consisted of incandescent molten lava, orange-red in day- 
light, but within 30 meters the river was completely crusted over. 
Near the cone the crust on the river was frequently broken up 
and swept away, the fragments sinking into the molten lava. 

On May 4 the activity had become largely restricted to a 
single central fountain, which played to an average height of 
45 meters above the cone, with occasional bursts reaching a height 
of 150 meters. The cone around it had grown to a height of 
about 30 meters. The fume had increased greatly in volume, and 
the westernmost vent had become a roaring gas vent, with oc- 
casional violent explosions hurling ejecta to a height of 150 meters. 

Starting early in the cone-building phase of the eruption, 
occasional small lava flows escaped from the sides of the cones. 
Two had already occurred previous to the afternoon of May 2, 
spilling over low places in the rim of the cone and flowing only 
about 30 meters beyond the base of the cone. On the afternoon 
of May 4, E. G. WINcATE saw the southern wall of the western 
cone partly collapse, releasing a short slow-moving flow of pa- 
hoehoe. About 20:45 on the same day there was a further par- 
tial collapse of the cone, with the liberation of very fluid lava 
streams on both sides of the cone chain. That on the northern 
side soon joined the main flow, but that on the southern side 
continued as an independent flow parallel to the main one for a 
distance of 10 kilometers, and continued active until May 7. The 
escape of these lateral flows caused a lowering of the level of 
liquid lava within the cones, and simultaneously the fountains 
increased greatly in size, the highest fountain playing as an es- 
sentially constant liquid jet to a height of about 200 meters for 
a period of an hour or more. 

On the morning of May 7 two small flows broke from the 
western cone. The second of these did not escape over the rim 
of the cone, but forced its way through the cone wall. It ap- 
peared first as a slightly glowing bulge on the side of the cone, 
which slowly distended and developed into a flow of pahoehoe. 
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Many other short outflows undoubtedly took place when no spec- 
tators were present. The repeated short flows built a flat dome 
of lava around the central cones, eventually burying the base of 
the cones to a depth of about 10 meters. 

On May 5 and 6 R. H. Fincu found two lava flows mov- 
ing eastward from the cones. Both flows were pahoehoe in their 
upper portions, but changed to aa less than a mile downstream; 
6.8 kilometers east of the cones the lava was in places 12 meters 
thick. 

The lava from the vents at 2,800 meters (9,200 feet) alti- 
tude flowed east-northeastward, dividing and reuniting like a 
braided stream (pl. 11), and finally being joined by the lava from 
the lower source to form a single flow. During the first few days 
the advance of the flow front was rapid. By noon on May | it 
had reached a point 22 kilometers from the 2,800-meter (9,200- 
foot) source, and only 20 kilometers from the city of Hilo. In the 
lower portion of its course the flow advanced through wet, swampy 
jungle. Contact of the lava with the water and wet vegetation 
resulted in the fcrmation of large volumes of steam and smoke, 
and destructive distillation formed hydrocarbon gases. P. E. 
SCHULZ (personal letter, June 11, 1942) reported a distinct odor 
of methane in hollows near the flow. The hydrocarbon gases 
moved outward away from the flow through tubes in older pa- 
hoehoe, occasionally becoming ignited on inixing with air and 
causing explosions as much as 100 meters from the margin of the 
flow. The explosions sent billowing black clouds 150 meters or 
more into the air, and explosion craters 3 meters across and as 
much as 60 centimeters deep were observed by SCHULZ. The 
craters contained no new lava, nor any evidence of heating or 
alteration of the rock. 

On May | the front of the flow was advancing toward Hilo 
at a rate of '100 to 150 meters per hour, with a front about half 
a mile wide. The collapse of the source cone, and attendant for- 
mation of the new flows near the source on May 4, appears to 
have depleted the supply of lava to the old flow. Advance of 
the old flow front appears to have continued until May 5 or 6, 
but by May 7 there was no movement in the flow at 1,860 me- 
ters (6,100 feet) altitude. The final termination of the flow was 
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at an altitude of approximately 840 meters (2,750 feet) about 
18 kilometers from Hilo (fig. 1). 


Declining phase. 

On May 9 activity at the 9,200-foot vents had greatly de- 
creased, Two small lava fountains were playing in pits at the 
western end of the cone chain. The larger fountain was throwing 
clots of lava to a height of 15 to 20 meters above the cone. 
The smaller one was playing to a height of 3 or 4 meters, with 
frequent explosive bursts reaching a height of 15 meters. During 
intervals between explosive bursts a jet of liquid lava could be 
seen curving upward from one side of the pit and splashing down 
on the other side. 

A lava river 5 meters wide cascaded out of this pit and 
flowed eastward at a rate of about 760 meters an hour. The 
river flowed at the top of a long embankment 10 meters high, 
built by its own overflows. The lava frequently broke through 
the natural levees along the sides of the river and sent short 
quickly congealed streams down the embankment. 

On the morning of May 10 the eastern vent and lava river 
were dead, and the western vent showed only weak lava ejection, 
throwing incandescent fragments 3 to 8 meters above the rim of 
the cone. The channel formerly occupied by the lava river close 
to the vent was drained, and averaged about 4 meters deep. On 
the morning of May I1 the cone area was completely dead, ex- 
cept for the liberation of minor amounts of fume, which con- 
tinued for several months. 


Characteristics of the lavas. 

The lava flows of the 1942 eruption covered an area of ap- 
proximately 27.4 square kilometers, of which 8.5 square kilo- 
meters are contained in the flows at the summit. The total vo- 
lume of erupted lava was approximately 76,000,000 cubic me- 
ters. The lava is basalt, containing a small amount of olivine, with 
a silica content of approximately 52 percent. There is almost 
no difference in chemical composition between the earliest and 


latest lavas of the 2,800-meter (9,200-foot) vent (22, pp. 1572, 
1574). 
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In and near the summit caldera the lava was pahoehoe, but 
on the flank of the mountain outside the caldera the flows changed 
to aa near their lower ends. Much of the early lava had a pu- 
miceous top, | to 3 centimeters thick. The lava that issued at 
the 2,800-meter (9,200-foot) vent also was pahoehoe near its 
source, changing to aa downstream. The early lavas were ex- 
ceedingly frothy and filled with tubular cavities a few centime- 
ters to a meter in diameter. Many of the cavities were partly 
drained pahoehoe tubes, but others ended in rounded lobes against 
the adjacent older lava. There is no possibility of escape of liquid 
from the latter, which must be balloonlike blisters inflated by 
expanding gases. 

The early outpourings formed broad fields of aa along the 
edges of the flow, but during the cone-building phase of the 
eruption the actively moving central portion remained pahoehoe 
for about 10 kilometers from the vents, finally changing to aa at 
an altitude of about 1,980 meters (6,500 feet). During later stages 
of the eruption the point of conversion from pahoehoe to aa re- 
treated toward the vents, and on May 9 it was only about 200 
meters from the cones. In that area an axial stream of pahoehoe 
flowed through moving marginal fields of aa, and small flows of 
pahoehoe occasionally broke from the lower portions of the aa. 


Earthquakes and ground tilting. 

The 1942 outbreak was preceded by a series of earthquakes 
that migrated southwestward along the northeast rift zone of Mauna 
Loa to the summit of the mountain, part way down the southwest 
rift, and then returned to the northeast rift (6, pp. 239-240). On 
February 8 two small earthquakes originated at a depth of about 
45 kilometers on the northeast rift zone 13 kilometers southwest 
of Hilo. On February 21 and 22 a swarm of 10 locatable earth- 
quakes came from a shallow focus on the northeast rift zone in 
the area from about 2,800 to 3,050 meters (9,000 to 10,000 feet) 
altitude. Following that the epicenters continued to migrate south- 
westward, reaching the northern end of Mokuaweoweo caldera 
on March 7 and the southwest rift 8 kilometers southwest of Mo- 
kuaweoweo on March 21 (6, pp. 239-240). On March 28 a slight 


earthquake occurred on the upper part of the northeast nft, Many 
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more earthquakes occurred, which could not be definitely located. 
The preponderance of seismic activity originating at Mauna Loa 
is shown by the fact that in February 143 earthquakes were re- 
corded at the Mauna Loa station and only 50 at Kilauea stations, 
whereas in March 136 quakes were recorded at Mauna Loa and 
only 57 at Kilauea (2, p. 2). Many of those recorded at Kilauea 
were, of course, of Mauna Loa origin. 

During February and March ground tilting at the seismo- 
graph station at the northeastern rim of Kilauea caldera normally 
is in a westward direction. During those months in 1942 tilting 
was westward, as usual, but at a rate somewhat less than that 
usually observed. Though not a very definite indication, this tilt 
suggested the possibility of increasing volcanic pressure beneath 
Mauna Loa, with tumescence of the mountain tending to negate 
the normal westward seasonal tilt. 

On the basis of the earthquakes and the somewhat abnormal 
ground tilting, early in April FINCH issued a statement that « If 
Mauna Loa erupts within the next neveral months, as seems 
probable, the indications point to a flank eruption from the north- 


east rift » (unpublished report to the Superintendent of Hawaii 
National Park). 


Bombing of the flow. 

During the first four days after the outbreak at 2,800 me- 
ters (9,200 feet) altitude, the lava flow advanced rapidly toward 
the city of Hilo. On May 1 there appeared to be imminent 
danger of the flow successively cutting the flume that supplied 
water to the town of Mountain View, blocking the highway 
around the island, and destroying part of Hilo and possibly its 
harbor. It was decided to try to divert the flow by aerial bombing. 

There appear to be three principal ways in which bombing 
can bring about diversion of part or all of the fluid lava of a 
flow, thereby robbing the lower portion of the flow of its supply 
of new lava and causing it to become stagnant (11). These me- 
thods are: (1) Bombing of the main feeding tubes of a mature 
pahoehoe flow; (2) Bombing of the natural levees along the main 
feeding river of an aa flow or a young pahoehoe flow in which 
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tubes have not yet formed; and (3) Bombing of the walls of the 
cone at the source of the flow. 

Bombing of the tubes of a mature pahoehoe flow aims at 
breaking in the roof of the tube and partly or entirely blocking 
the tube with debris from the shattered roof or with viscous aa 
lava formed from the fluid pahoehoe by the violent stirring caused 
by the explosion. The fluid pahoehoe then escapes through the 
hole in the roof of the tube at the site of the bombing, high on 
the mountainside, to spread there harmlessly, or to form a new 
flow that probably will advance downslope parallel to the older 
one. Even in the latter case a distinct advantage is gained, be- 
cause it probably will require days, or even weeks, for the new 
flow to attain a length equivalent to that of the older flow, and 
the eruption will be that much nearer over. This method of bomb- 
ing a pahoehoe flow was used during the 1935 eruption of Mauna 
Loa with sufficient success to demonstrate the practicability of 
the method (17). 

During 1942 the lava flow endangering Hilo was aa through- 
out most of its course, and the bombing method proposed was 
that of breaking down the natural levees along the edge of the 
open lava river high on the mountainside and allowing the liquid 
of the river to escape laterally, thus reducing or eliminating the 
supply of lava to the main flow front. R. H. FINCH made a 
reconnaissance flight and selected the most favorable sites for 
bombing, but before the bombers could reach the area the best 
sites were covered by clouds, and the bombs had to be dropped 
at less favorable places. Nevertheless, the levee was broken and 
a small lava stream escaped to one side of the main flow. The 
new flow moved along the edge of the older one and rejoined 
it only a few hundred meters below the point of diversion. How- 
ever, the general feasibility of the method was demonstrated. 
Further bombing was made unnecessary by the stagnation of the 
flow through natural causes. 

The third method, that of bombing the cone at the source 
of the flow, has not yet been tried. There seems little doubt, 
however, that it would be successful under favorable conditions. 
Many of the cones of Mauna Loa and other Hawatian volcanoes 
are elongate, with relatively thin lateral walls that probably could 
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be broken down quite easily by heavy bombs. The rest of the 
method appears already to have been demonstrated by nature. 
On May 4, 1942, the walls of the cone at the 2,800-meter 
(9,200-foot) vent partly collapsed through natural causes, liber- 
ating floods of lava around the cone and thereby depleting the 
supply to the main flow. A day later the advance of the main 
flow had nearly ceased. 

Bombing to divert lava flows is still in an experimental stage, 
but bears great promise of usefulness. Undoubtedly, however, 
there are many flows not susceptible of diversion by bombing. 
For those, other methods may be developed to divert them from 
important areas, such as the barriers that JAGGAR (19) already has 
proposed for the protection of the city of Hilo. 


Summit activity of Mauna Loa during 
1943 and 1944 


During late 1942 and early 1943 there was no activity of 
Mauna Loa except quiet steaming of vents on the northeast and 
southwest rift zones and in Mokuaweoweo caldera and weak 
fume liberation from the 1940 and 1942 vents. The lava flow 
of 1942 steamed copiously following heavy rains. . 

On October 10, 1943, unusually heavy fume rose from the 
southwestern part of Mokuaweoweo (5). Again on November I1, 
and on several succeeding days, conspicuous fume clouds were 
observed. On November 19 a party visiting Mokuaweoweo re- 
ported only heavy steaming from the steam vents usually active 
on the caldera floor. Spells of volcanic tremor, each of which 
continued for several minutes, started to be recorded on the 
seismographs on November 21 and continued on November 22, 
disappearing. on November 23. A few reports were received of 
glow over Mauna Loa on the 22d and 23d. It appears almost 
certain that magma was moving in the Mauna Loa conduits and 
that fume liberation markedly increased. Some lava may have 
been extruded, but if so the amount was very small. The summit 
area of the mountain had been mapped and examined in detail 
a a “ ee 1942, but during later examination I have 

at appeared to have been erupted in Novem- 


ber 1943. 
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Conspicuous fume clouds were again observed over Mokua- 
weoweo on August I2 and 14, 1944 (7). However, no lava ap- 
pears to have reached the surface. 


Activity of Kilauea in 1944 


On November 10, 1944, a moderately strong earthquake 
originated at a depth of about 15 kilometers under the southwest- 
ern part of Kilauea caldera. Another on November 115 came 
from about the same locality, but from shallower depth. These 
were followed during the interval from November 15 to De- 
cember 6 by several smaller quakes, which appeared to origi- 
nate at progressively shallower foci (8). 

_ During the same interval north-northeastward tilting of the 
ground at the northeastern rim of Kilauea caldera was a little 
greater than usual at that season of the year, indicating some 
doming up of Kilauea mountain, probably due to an increase of 
magmatic pressure beneath it. From November 12 to 30 tilt 
meters near the southeastern and western rims of Halemaumau 
crater indicated pronounced outward tilting, resulting from a 
strong updoming of the floor of Kilauea caldera with the center 
of the uplift near the southern edge of Halemaumau. FINCH (8) 
points out that the pomt of application of the force producing 
this updoming must have been shallow, to produce such marked 
effects at Halemaumau, with comparatively much smaller effects 
at the northeast rim of the caldera. Both the tilt and the earth- 
quake sequence strongly suggested an imminent eruption of Ki- 
lauea, which had been dormant for 10 years. 

The updoming in the vicinity of Halemaumau suddenly came 
to an end early in December, and was followed on December 
6 and 7 by a rapid inward tilting of the ground, indicating a 
subsidence of the area that had previously been undergoing ele- 
vation. The effects of the subsidence were not shown at the 
northeastern rim of the caldera until December 21, when a south- 
ward tilting began that continued until December 30 and totaled 
3.6 seconds of arc. The rapid subsidence at Halemaumau was 
accompanied by 29 small earthquakes. There is little question 
that the subsidence was caused by a retreat into depth of the 
magma column underlying Kilauea caldera. 
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Mauna Loa summit eruption of 1949 


Opening phase. 


During the 4 years after the December 1944 collapse at 
Kilauea both Kilauea and Mauna Loa were relatively quiescent. 
Fume probably was liberated in Mokuaweoweo caldera at all 
times throughout the period, and occasionally in amounts greater 
than normal, producing clouds that were seen from a distance. 
Occasional tilting abnormal in direction or amount for the par- 
ticular season of the year suggested changes of magmatic pressure 
beneath the volcanoes, and earthquakes in greater than usual 
abundance indicated short periods of slight volcanic unrest. 

With very little warning, Mauna Loa erupted on the after- 
noon of January 6, 1949. A series of fissures opened in a south- 
southwest direction across the floor of Mokuaweoweo, through 
the caldera wall, and about 2.7 kilometers down the southwest 
rift zone (fig. 5). The total length of the active fissure zone was 
about 4.8 kilometers. During the first few hours of the eruption 
lava fountains, from a few meters to 30 meters high, formed 
an essentially continuous « curtain of fire » along the fissure. 

At the beginning of the eruption heavy rumbling sounds were 
audible at the Observatory, 32 kilometers east of the point of 
outbreak. The sounds have been interpreted (23, p. 1) as the 
result of explosively violent lava fountaining during the opening 
stages of the eruption. Fragments of pumice up to nearly 2 cen- 
timeters across, formed by the fountains at the beginning of the 
eruption, were found as far as 12 kilometers east of Mokuaweo- 
weo, and Pele’s hair was observed as much as 30 kilometers 
from its source. 

The eruptive fissure passed directly through the 1940 cinder 
cone (pl. 12). Early in the eruption lava rose in the crater of 
the old cone to the level of a low notch on its northern rim, 
and sheets of gas-rich pumiceous pahoehoe issued from the fis- 
sure on both the northern and southern slopes of the cone. Spat- 
tering in the crater covered the upper flanks of the cone with 
pumiceous ejecta, which accumulated so rapidly that on the south- 
east flank they remained fluid long enough to run together and 
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form three small rootless flows that trickled down the side of 
the cone. Later the lava in the cone drained back into the erup- 
tive fissure, leaving the lower walls of the crater veneered with 
new lava. 

The lava extruded along the fissures in the southwest rift 
zone, outside the caldera, formed a thin, highly mobile flow that 
moved rapidly westward along the northern side of the lava flow 
of 1851 (figs. | and 6). During the first 24 hours the flow ad- 
vanced westward approximately 10 kilometers. By January 8 it was 
stagnant, with its front 11.5 kilometers from the source fissures. 

As usual, the opening phase of the eruption was of short 
duration. By the morning of January 7 lava was issuing only from 
four short segments of the fissure. A chain of fountains 15 to 
45 meters high and a kilometer long lay near the center of Mo- 
kuaweoweo north of the 1940 cone (pl. 12). At the southwest- 
ern edge of the caldera a smalli intermittent fountain played at 
the base and part way up the wall, and a fountain 45 to 90 
meters high played just northeast of it on the caldera floor (pl. 13). 
Two short chains of low fountains were active on the rift zone 
outside the caldera (pl. 14). 

A large lava flow poured from the fountains at the south- 
west edge of the caldera northward and northeastward over the 
caldera floor, coalescing with the flows from the fountains north 
of the 1940 cone (pl. 13). By the evening of January 7 more 
than half the caldera floor was covered with new lava. Another 
flow of lava from the southwestern fountains advanced southeast- 
ward and cascaded into South Pit. Approximately 50 million 
cubic meters of lava was liberated during the first day of activ- 
ity, amounting to about two-thirds of the lava extruded during 
the entire eruption. 

Within 72 hours of the beginning of the eruption activity 
was entirely confined to the southwestern edge of the caldera. 


Cone-building phase. 


On January 9 the two fountains at the southwestern edge 
of the caldera were 30 to 100 meters high. They remained about 
the same in height for the ensuing week, then gradually increased, 
until on January 19 the larger fountain was reaching heights of 
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120 to 160 meters (pl. 15). By January 23 its average height 
was well over 160 meters, and some bursts reached 240 meters. 
The more northeasterly of the two fountains was consistently the 
larger. It appeared to liberate more gas than the smaller fountain, 
and produced most of the ejected pumice, of which a large 
amount accumulated on the outer slope of the mountain near the 
rim of the caldera (fig. 5). The smaller fountain generally ap- 
peared to liberate more liquid lava than the larger one. Around 
the fountains the accumulation of fine cinder and pumice built 
a large cone against the caldera wall, and flows from the foun- 
tains built a broad flat lava shield around the base of the cone. 
By February 7 the cinder and pumice cone was about 460 meters 
across and 75 meters high, resting partly on the floor and wall 
of the caldera and partly on the outer slope of the mountain, 
and projecting 30 meters above the former level of the caldera 
rim. The cone was breached on its eastern side, partly because 
prevailing winds blew most of the ejecta westward, but largely 
because the constant voluminous flow of lava eastward carried 
away much of the ejecta that fell on the eastern side and pre- 
vented the upbuilding of that side of the cone. 

The fountains were inclined slightly eastward, and much 
of the material thrown up in the larger fountain fell into a pool 
of molten lava at the eastern edge of the cinder cone. From the 
pool a lava river led eastward for 750 meters, then northeastward 
near the base of the caldera wall. Part of the time a branch of 
this flow went southward into South Pit. Another flow led from 
the fountains southeastward directly to the edge of South Pit, 
where it plunged into the deeper crater over a spectacular cas- 
cade 0.4 kilometer long. The speed of flow in the cascade was 
estimated to be as high as 48 kilometers an hour. 

South Pit was gradually filled with new lava, and on the 
evening of January 25 it overflowed. A small lava flow spilled 
out of it toward the south-southeast, and by the evening of 
January 26 had advanced 5 kilometers down the mountainside. 
Its speed of advance gradually decreased. During the next 24 
hours it advanced 1.6 kilometers and in the 24 hours after that 
only about 0.8 kilometer. By January 31 it had a total length 
of 9 kilometers below South Pit, but it increased in length very 
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little after that date. On January 29 or 30 a new flow broke 
laterally from a point near the head of the earlier flow, and 
moved downslope along its eastern edge. The diversion of lava 
to form this new flow appears to have caused the near stagnation 
of the earlier ow. The new flow continued until about February 
8, but it attained a total length of only about 3 kilometers. 

On February 4 the fountains at the southwestern edge of 
the caldera were still moderately active, but by the morning of 
February 5 they had become weak and irregular and by afternoon 
they were entirely inactive. A distinct decrease in gas pressure 
appears to have occurred during the last few hours of fountain 
activity. The fountains became much smaller, the ejecta changed 
from predominantly light pumice and very vesicular fine cinder 
to much denser spatter and cinder, and a small double conelet 
of coarse cinder and spatter was built around the fountain vents 
in the crater of the big pumice cone. A few relatively dense 
black « cow-dung » and ribbon bombs were thrown onto the 
pale brown outer slope of the large pumice cone. At about the 
same time the hot pumice cone partly collapsed, and there was 
formed a northeastward facing scarp 3 to 6 meters high across 
the top of the cone above the buried caldera wall. 

Close examination on February 6 revealed no sign of lava 
movement, either at the cone or in the lava river east of the cone. 
Draining away of the lower liquid portion of the lava had resulted 
in collapse of the pond area at the eastern edge of the cone, 
leaving a nearly circular basin 400 feet across and 10 meters 
deep, with precipitous sides. 

On February 7 there was still movement in the seaward 
portions of both southeast flows, especially in the younger, more 
easterly one. This movement appears to have been the result of 
draining of still-liquid lava from the feeding tubes of the flows 
higher up the mountain. 

During the rest of February and most of March there was 
constant liberation of fume at the southwestern vents, and to a 
less extent at the 1940 cone and the vents farther north. On 
several occasions distant observers reported glow at the summit 
of the mountain, but the only two parties that visited the caldera 
during that interval were unable to see any signs of activity other 
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than fuming. Probably magma remained high in the underlying 
conduits, and a few brief periods of minor lava outpouring took 
place. 


Final phase. 


On March 28 the fume cloud was very conspicuous and 
appeared pulsatory in its rise. On that evening the glow at the 
mountain top was intense. Clouds obscured the summit of the 
mountain for the next several days, but on April | volcanic tre- 
mor was recorded for several minutes on the Mauna Loa and 
Kilauea seismographs. It appears probable that on March 28 
lava extrusion in Mokuaweoweo again became essentially con- 
tinuous. 

On April 7 Ranger J. B. Orr, of Hawaii National Park, 
found the small cinder and spatter conelet in the crater of the 
big pumice cone fuming copiously. About 75 meters farther 
southeast there had been built a steep-sided conelet of lava 25 
meters high. At the top of the lava conelet a crater 12 meters 
across contained a seething pool of liquid lava (25, p. 12). It was 
obvious that the conelet had been built by repeated small over- 
flows of this pool, though no overflows were actually observed 
during OrrR’s stay from April 7 to 9. From the vent area lava 
flowed through tubes beneath the surface to feed two sluggish 
aa flows, one of which spread over the eastern part of the cal- 
dera floor and the other flowed into South Pit. 

When he visited the caldera: again on May 6, Orr found 
that the lava conelet had increased about 5 meters in height, and 
that lava had issued also from the small cinder and spatter conelet 
formed in early February, partly veneering its flanks with pahoe- 
hoe (pl. 16). A small flow of pahoehoe was spreading around 
the base of the lava conelet, and a mile farther northeast lava 
issued from a tube to form an active pahoehoe flow. From time 
to time the pool at the top of the lava conelet rose to the level 
of the brim and overflowed, sending small tongues of fluid lava 
down the cone flanks. There were no signs of convectional circu- 
lation in the liquid pool in the lava conelet and it apparently 
was not a true lava lake. 

On June 3 the lava conelet was found to be about 6 meters 
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higher than in early May. The cinder and spatter conelet to the 
west of it was almost wholly covered with new flows of pahoehoe. 
The date of the last extrusion of lava is uncertain. Flows were 
still active on the caldera floor on May 19, and on June | fume 
liberation was still strong. On June 2 no further lava movement 
was visible, but glow was still visible in both conelets. The end 
of lava extrusion occurred between May 24 and June 2, prob- 
ably about June |. 

On June 4 only faint wisps of fume were being liberated 
at the 1949 vents. Light fume continued to be given off at the 
1940 and 1949 vents most of the time for the next 3 years. 

On July 26 it was found that the cinder and spatter conelet 
had partly collapsed, revealing an open chamber in its center. The 
chamber was about 7 meters across and 12 meters high, with its 
walls converging upward to a pointed apex. The floor of the chamber 
consisted of loose rubble. The interior of the chamber was plast- 
ered with a thin layer of pahoehoe 0.5 to 1.3 meters thick, con- 
taining flow planes parallel to the walls and prolonged upward 
by a narrow dike that terminated as two small spatter conelets 
at the summit. The walls of the chamber, which were 6 to 16 
meters thick, consisted partly of coarse cinder and spatter of the 
original conelet and partly of the later thin covering of pahoehoe. 


Characteristics of the Javas. 


The lava of the 1949 eruption is basalt containing, on the 
average, about 3 percent olivine. Most of the early lava in the 
caldera is pahoehoe, but most of that formed in the late stage 
of the eruption is aa. The flows outside the caldera are pahoehoe 
in the portions near the vents, changing into aa in their more dis- 
tant parts. The total volume of lava liberated is approximately 
59 million cubic meters, and the area covered by the flows is 
14.5 square kilometers. 

The lava liberated during the early stages of the eruption 
was rich in gas; near the vents it formed very shelly pahoehoe 
containing many empty tubes and balloonlike blisters as much 
as a meter in diameter, covered with a crust often less than 5 
centimeters thick. Much of the surface of the earliest gushes was 
covered with a layer of pumice half a centimeter to 2 centimeters 
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thick. A high gas content of the erupting lavas is indicated also 
by the enormous lava fountains of the cone-building stage, and 
by the pumiceous character of much of the ejecta. A reduction 
in gas content just before the end of the cone-building stage seems 
to have caused a decrease in the size of the fountains, building 
the small cinder and spatter conelets, and deposition of a few 
dense bombs on the outer flanks of the pumice cone. 

After lava extrusion was resumed in March and April the 
liberated lava contained much less gas, and the flows that ve- 
neered the cinder and spatter conelet and built the lava conelet 
were much denser than those of the earlier phases of the eruption. 
However, the latest lavas were again highly vesicular and shelly, 
indicating a gas content nearly as great as that of the early lavas. 
This sequence of gas-rich lavas, followed by a decrease in gas 
content, and then by an increase to a gas content similar to that 
of the early lava may have resulted from degassification of the 
upper portion of the magma column during the quiescent period 
of February and March. Upon resumption of lava extrusion in 
late March, the first lavas liberated may have been derived from 
the -upper, gas-impoverished portion of the magma, the gas con- 
tent increasing again as the lower, more normally gas-charged 
portions were brought to the surface. 


Earthquakes and ground tilting. 


The 1949 eruption of Mauna Loa was preceded by an in- 
crease in frequency of earthquakes, but the increase was not 
sufhciently great, or the pattern sufficiently definite, to make pos- 
sible a prediction of the eruption. During December 1948 the 
Mauna Loa seismograph recorded 72 earthquakes. This number 
was greater than that for any month since November 1943, though 
only slightly greater than the totals for May and December 1946 
(25: figs = 15): 

Most of the earthquakes during December 1948 were very 
small and had very shallow foci. The strongest of the group oc- 
curred on December 13, with its epicenter on the northeast rift 
zone about 3 kilometers from Mokuaweoweo. A few of the 
others originated beneath Mokuaweoweo, but most of those whose 
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foci could be located had origins on the northeast rift zone or 
beneath the eastern slope of Mauna Loa (10, p. 263). 

Eeastward tilting of the ground through an arc of approxi- 
mately 5 seconds occurred at the northeastern edge of Kilauea 
caldera between October 27 and November 14. This tilting was 
notably greater than the normal eastward tilting at that season 
of the year, and presumably was caused by a rise of the summit 
region of Mauna Loa resulting from an increase of magmatic 
pressure beneath it. If such rapid eastward tilting had continued 
‘it would have been regarded as indicating possible coming actiy- 
ity of Mauna Loa. However, through the last half of November 
and all of December there were only small fluctuations of east- 
west tilting, aggregating a net eastward tilt of only 0.1 second. 

Volcanic tremor began recording on the Bosch-Omori seismo- 
graph at Kilauea caldera at 15:47 on January 6 and continued 
until 03:00 on January 7. Again on April | a few minutes of 
continuous volcanic tremor was recorded. 

On January 6 a strong earthquake occurred at 15:59 
(Hawaiian standard time), with its origin 3 kilometers northeast 
of Mokuaweoweo and about 8 kilometers deep. FINCH (1950, 
p. 264) suggests that this earthquake marked the opening of the 
fissure along which the eruption took place. It was followed dur- 
ing the evening of January 6 by 12 move very small earthquakes. 
Throughout the remainder of the eruption the number and intens- 
ity of earthquakes did not exceed those normally recorded dur- 
ing periods between eruptions. 


Mauna Loa flank eruption of 1950 
Opening phase. 


Following the 1949 eruption of Mauna Loa there was a 
notable lack of westward tilting of the ground at Kilauea cal- 
dera, suggesting that magmatic pressure under Mauna Loa re- 
mained high. This, together with continued light fuming in Mo- 
kuaweoweo caldera, in turn suggested that the column of molten 
magma in the conduit beneath the volcano remained at a high 
level. During the fall of 1949 the eastward tiltmg of the ground 
at Kilauea caldera was approximately normal in amount, but dur- 
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ing the spring of .1950 westward tilting was distinctly less than 
normal, indicating a renewed tumescence of Mauna Loa. During 
May '1950, many earthquakes originating in Mauna Loa indicat- 
ed that the volcano was decidedly uneasy. At 15:17 on May 
29, a strong earthquake occurred on the southwest rift near Mo- 
kuaweoweo. R. H. FINCH, then Director of the Hawaiian Ob- 
servatory, immediately issued a bulletin to local newspapers call- 
ing attention to the uneasiness of Mauna Loa, and stating that 
if eruption came soon it would take place on the southwest rift. 

Mauna Loa erupted on the evening of June |, 1950. Vol- 
canic tremor started recording on the seismographs at 21:04, and 
lava probably reached the surface at about that time. A deep 
rumbling, probably emanating from the lava fountains, was heard 
at Naalehu, 23 miles from the site of the outbreak, at 21:10. 

The outbreak occurred along the upper portion of the south- 
west rift zone, a fissure 4 kilometers long opening from about 
3,840 to 3,430 meters (12,600 to 11,250 feet) altitude. From this 
fissure issued a great column of fume, which rose about 3,000 
meters before spreading out to form a mushroom-shaped cloud 
brightly illuminated by the orange-red glare of the fountains and 
flows beneath it. Very fluid gas-rich lava spread out rapidly 
from the fissure, forming many thin flows (flow | in fig. 6), and 
one longer flow (flow 2 in fig. 6) that extended westward for 
about 8 kilometers. 

At 22:15 a new fume column was seen rising from a point 
on the rift zone at about 2,510 meters (8,250 feet) altitude, 13 kilo- 
meters southwest of the lower end of the initial fissure. This 
marked the opening of another group of fissures (pl. 17), which 
extended from 2,380 to 3,200 meters (7,800 to 10,500 feet) alti- 
tude, a distance of about 13 kilometers. Floods of lava poured - 
from these fissures, as they had from the first fissure higher on 
the rift zone. With the opening of the new fissures activity along 
the higher fissure began to abate, and by 01 :30 on June 2 only 
a feeble glow was visible over it. 

During the first few hours of the eruption two rapid flows 
originated at the vents above 2,740 meters (9,000 feet) altitude. 
One (flow 5, fig. 6) which issued from the fissure between 3,050 
and 3,200 meters (10,000 and 10,500 feet) altitude, advanced 


399) OG? |DAIB}U! 4NDJUOD 
Do|ndooy 


pee re Se | 
"wy 9 v 2 0 
OS61 40 Saunssiy aoun0S 


L-—| 


SMO}} 9140}S1Y 
491|409 $O Saluopunog 


66] JO SMO]}y DAD] 
07 DIYO 40 a}IS 


i 


hr. uDy UOObD 
0: ©: i 


7 ‘ OG es A oe: > 
f DAD 


} ty oy ee 
/ iJ @ : Y “4 NX DUdsyOOH 


/; 


NVIIO DldlOVd 


OG] JO MOI} DAD) 


(Sb SS! 


= 165 == 


south-southeastward. By early morning on June 2 it had attained 
a length of 16 kilometers but was already essentially stagnant. 
The other flow (flow 3 in fig. 6) poured rapidly westward from 
the vents between 2,740 and 3,050 meters (9,000 and 10,000 
feet) and reached the ocean at 01:05 on June 2, having advanc- 
ed 24 kilometers in a little more than 2.5 hours. This flow de- 
stroyed several houses, a filling station, and the Hookena Post 
Office at the village of Pahoehoe, where it crossed the highway 
around the mountain. It has been named the Honokua flow. By 
daylight on June 2 the activity of the Honokua flow had greatly 
diminished, and by 11:00 movement in it had essentially ceased. 

Early on June 2 another flow (flow 4 in fig. 6) poured west- 
ward from the fissures between 2,590 and 2,740 meters (8,500 
and 9,000 feet) altitude. At 05:00 it crossed the highway, de- 
stroying the main house and outbuildings of the Magoon Ranch 
in the Kahoe land division. On the morning of June 2 the flow 
was descending a steep slope half a mile from the shore and 
spreading out to form a broad fan of aa on the flat coastal lands. 
Its rate of advance was about 250 meters per hour. As the edge 
of the flow engulfed large trees there were minor explosions and 
flashes of flame. Similar explosions and flashes of flame occurred 
from time to time in the central part of the flow, probably from 
tree trunks buried in the flow. Many charred tree trunks were 
rafted down on the top of the flow, some lying flat but others 
nearly upright, some merely smouldering but others flaming like 
giant torches. At 12:04 the flow reached the ocean, destroying 
another house and a cocoanut grove near the shore (pl. 18). As 
the lava entered the sea a cloud of steam arose; but there was 
no violent explosion, and very little black littoral ash was formed. 
By the afternoon of June 3 movement in this flow also appeared 
to be finished. 

By the morning of June 2 aerial observers reported that 
activity along the upper fissure had entirely ceased, but lava 
fountaining was almost continuous along the lower fissures. The 
fountains averaged 45 to 60 meters high, occasionally reaching 
as much as 90 meters. Floods of lava were pouring out on both 
sides of the fissure, forming a pattern of braided lava streams. 
Most of the lava poured westward. 


ee 


As the day passed the line of fountains became less con- 
tinuous. About noon fountains were observed along two portions 
of the fissure, at about 3,050 and 2,590 meters (10,000 and 
8,500 feet) altitude, with only isolated stretches of fountaining 
fissure between them. Shortly afterward, however, activity in- 
creased and the line of fountains again became almost continuous. 

Still another flow (flow 6 in fig. 6) originated along the rift 
fissures between altitudes of 2,380 and 2,680 meters (7,800 and 
8,800 feet) late on June | or early on June 2. It reached the 
highway at 14:00 on June 2 and entered the ocean at 15:30. 
Again a great billowing cloud of steam arose (pl. 19), but without 
violent explosion or the formation of more than a very minor 
amount of ash. This flow, which is known as the Kaapuna 
flow, became the principal lava flow of the eruption. It con- 
tinued until June 13, and attained a volume of about 184,000,000 
cubic meters. The Kaapuna flow plunged into the ocean over a 
sea cliff 15 to 25 meters high, gradually building the shore line 
forward about 160 meters. The depth of water increases rapidly 
offshore, reaching 600 meters at a distance of 1.6 kilometers. 
By 17:00 a line of steaming water extended half a mile out 
from shore along the course of the flow. Close to shore and 
directly over the flow the water was boiling, and a semicircular 
area of hot turbulent water extended nearly 2 kilometers. Many 
fish were killed, some of them unidentified deep-water species. 

At 16:00 the Kaapuna flow was 0.25 kilometers wide at 
the highway and about 3 meters thick. A narrow, rapidly mov- 
ing lava river near the center of the flow fed slowly moving 
fields of aa along the edges. Most of the movement in the mar- 
ginal aa fields was downslope, but there was some lateral spread- 
ing. Now and then trees were pushed over at the edge of the 
flow, and others burst into flame while they were still standing. 
Close to the flow the foliage was withered and dried out, and 
many of the trees were killed even though they were not burn- 
ed. However, this belt of damaged trees was everywhere less 
than 15 meters wide, and beyond it the vegetation was wholly 
unharmed. 

Small explosions occurred occasionally within the flow. 
As trees were engulfed in the lava the water in their tissues 
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was suddenly transformed into steam, and part of their woody 
structure was transformed by destructive distillation into hydro- 
carbon gases. The odor of methane was strong in some places 
near the flow, and yellow or blue flames were common: along 
the edges and the top of the flow (pl. 22). At many places 
flames burned at cracks in the old lava, many 3 to 5 meters and 
a few as much as 15 meters from the edge of the new lava. 
Occasional small explosions occurred up to 10 meters from the 
edge of the new flow, some of them throwing rock fragments 
to distances as great as 5 meters. 

At 18:00 it was possible to go out about 50 meters onto 
the top of the new flow. The central lava river averaged about 
8 meters (pl. 20) in width, and its speed of flow was estimated 
to be about 25 kilometers per hour on a slope of 8°. Half a 
mile farther inland the river plunged down a short slope with 
an inclination of about 14° in a spectacular double cascade with 
a speed estimated at 40 kilometers per hour. 

Half a mile downslope from the highway the flow plunged 
over a steep buried fault scarp with a slope of about 17.5°. On 
the flatter ground seaward from the scarp it spread out to a width 
of 1,200 meters. Just above the scarp the central feeding river 
divided into three branches. The central river was the most 
active, and its speed where it cascaded down the steep scarp 
was estimated to be 40 to 50 kilometers an hour. 

Many blocks, some as much as 10 meters in diameter, were 
rafted along on the flow. Most were obviously incandescent, 
though a few appeared dark. Occasionally the dark blocks would 
split apart, or large slabs spall off their edges, revealing brightly 
glowing interiors. Some of the blocks were largely angular, but 
many were rounded accretionary lava balls formed by wrapping 
of solid or semisolid fragments in layers of viscous lava as the 
fragment was rolled along in the flow, much like a snowball 
increasing in diameter as it rolls downhill. Commonly, large blocks 
being carried in the lava river were seen to move less rapidly 
than the adjoining liquid. These appear to have been dragged 
along by a lower portion of the river which was moving less 
rapidly than the surficial portion. 

The cloud of steam that was formed where the flow en- 
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tered the sea blew inland, and condensation caused heavy rain 
beneath it. Some explosions occurred where the sea water gained 
access to the hot central part of the flow, but the amount of ex- 
plosion was notably very small as compared with that accom- 
panying many aa flows entering the ocean (such as those of 1840, 
1919 and 1926 in Hawaii). The explosions produced a small 
amount of black glassy ash. 

It is difficult to explain satisfactorily the small amount of 
explosion during the 1950 eruption. Commonly, even the amount 
of steam generated by the hot lava entering the sea seemed dis- 
proportionately small (pl. 21). Pahoehoe flows entering water gen- 
erally produce only small amounts of steam, because of the 
insulating effect of the relatively cool and largely continuous 
crust. However, no such cool crust was present on the brightly 
incandescent lava river of 1950, where it plunged into the water. 
The essentially unbroken surface of the river undoubtedly pre- 
vented water from gaining access to the hot interior of the flow, 
as it does in many slower moving aa flows. Thus the only heat 
available for the generation of steam was that contained in a 
thin layer at the surface of the river. The flow plunged quickly 
into deep water, and steam generated more than a few feet below 
the ocean surface was largely condensed before reaching the 
surface. The amount of steam generated by heating from the 
thin surface layer of the river in passing rapidly through a few 
feet of surface water must have been small, as demonstrated by 
photographs (pl. 21). Occasional brief disruptions of the con- 
tinuity of the surface of the lava river, as by large rafted blocks, 
increased the amount of heating surface exposed to the water 
and caused large but brief bursts of steam and occasional small 
ash-making explosions. 


Later phase of the eruption. 


The rapid gush of lava, forming many flows all along the 
source fissure, ended on the morning of June 2. By the afternoon 
of June 2, and throughout the remainder of the eruption, extrusion 
was largely concentrated along the fissures between 2,470 and 


2,680 meters (8,100 and 8,800 feet) altitude, a distance of ap- 
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proximately 5 kilometers, though sporadic fountaining continued 
until June 4 along the fissure between 2,895 and 3,050 meters 
(9,500 and 10,000 feet) altitude. Below 2,680 meters (8,800 
feet) altitude also, activity was pulsatory in character. On the 
night of June 3 F. A. Hyjort and V. R. BENDER, of Hawaii 
National Park, reported upsurges of activity approximately once 
each hour. Each upsurge began at a spatter cone near 2,680 
meters (8,800 feet) altitude with a loud roaring, followed by a 
spray of lava droplets and incandescent fine pumice. The revi- 
val of activity then migrated down the rift, with a progressive 
increase in fountain activity and the amount of lava being ex- 
truded. The fountains were smaller than during the early hours of 
the eruption, the largest reaching a height of only about '15 meters 
(pl. 23). Activity then gradually subsided, with a lull of 20 to 
30 minutes before the cycle began again with roaring gas release 
at the 2,680-meter (8,800-foot) vent. 

The surges of activity at the vents were reflected in brief 
floods of lava that traveled down the Kaapuna flow and were 
observed at the highway and seacoast (pl. 20). On June 4 C. 
K. WENTWORTH estimated that the volume of flowing lava in the 
central river of the Kaapuna flow at the highway during an up- 
surge between 14:00 and 14:30 ranged from five to ten times 
the volume in the river between surges. During the larger surges 
new lava overflowed the banks of the river and spread over 
much of the flow margin, and there was a distinct, though small, 
heating up and inflation of the essentially stationary aa fields at 
the edges of the flow. 

After the morning of June 2 most of the erupted lava moved 
westward, in the Kaapuna flow (pl. 26). During the early hours 
of the eruption, however, a large pond of lava accumulated near 


the vents between altitudes of 2,510 and 2,590 meters (8,250 
and 8,500 feet). Early on June 3 this pond spilled over to the 
south and formed a small flow (flow 7 in fig. 6) that moved 
toward the buildings of the Kahuku Ranch. The flow continued 
active until June 7, attaining a length of 9.4 kilometers. 
During the night of June 6 and most of June 7 activity along 
the source fissure was weak, with none of the fountains exceeding 
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25 feet in height. It was possible to cross the marginal lava fields 
to within 3 meters of the active rift and the lava river that flowed 
along it. At 2,570 meters (8,440 feet) altitude two branches of 
the river plunged over an 8-meter cascade and joined at its foot 
(pl. 24). In the cascade the speed of the brightly incandescent 
liquid was estimated at about 50 kilometers an hour, and at the 
foot of the cascade the rush of highly fluid lava gave rise to a hy- 
draulic jump, with a standing wave 3 meters high (pl. 25). On 
the flat stretch below the cascade the speed of the river was only 
about 0.5 kilometer an hour, and the surface was largely cov- 
ered with a skin of gray, wrinkled and contorted pahoehoe. In 
this area the river flowed directly along the course of the source 
fissure, burying several fountains, which only occasionally gained 
enough strength to burst through it. Near the cascade a dome- 
shaped fountain 3 meters across and 1.5 to 2 meters high played 
constantly in the midst of the river, resembling half an orange pro- 
jecting above the moving stream. (pl. 25). Approximately each 
half hour activity along the source fissure increased, fountains 
grew. in height, and the stream of molten lava deepened. As the 
activity again decreased, subsidence of the liquid level in the 
river exposed its glowing banks, with rows of incandescent sta- 
lactites, so flexible that they swayed back and forth like willow 
roots along the bank of a stream of water. 

About 16:30 on June 7 an increase of activity began along 
the entire fissure. Sporadic fountaining was observed near an al- 
titude of 3,050 meters (10,000 feet). Below 2,710 meters (8,900 
feet) the amount of fountaining and the lava liberation both 
increased, and the surges in the lava river grew until dur- 
ing peaks the channel was filled to overflowing. The standing 
wave at the foot of the cascade increased in height to about 3 
meters. After nightfall pale greenish-yellow to blue flames of 
burning gas | to 6 meters high were seen playing above many 
of the vents at which lava was ‘no longer issuing. Activity con- 
tinued in a generally augmented state until about 02:00 on June 
8, then gradually decreased to its state of the previous’ morning. 

At the level of the highway the Kaapuna flow gradually 
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grew in width by the addition of short tongues on its northern 
side. On June 7 the flow was still very active. By June 9 the 
lava. in the central river appeared to have become distinctly more 
sluggish. At the vents a moderate amount of lava was still escap- 
ing, and the entire length of the fissure zone was fuming co- 
piously. 

On June 1] lava was still pouring over the high cascade 
half a mile from the ocean, but the liquid had increased in vis- 
cosity so much that its average speed of flow in the rivers even 
on the steep cascade was only about one kilometer per hour. At 
the foot of the cascade the lava was diverted sharply southward, 
and advanced seaward along the southern edge of the earlier lava 
as a massive aa front, 300 meters wide and 15 meters high 
(pl. 27). This is by far the thickest active aa front | have observed 
in Hawai, individual flow units, even of aa, seldom exceeding 
8 meters in thickness. Otherwise it was typical of the advancing 
fronts of aa flows. Periods of relative quiet alternated every few 
minutes with periods of increased activity. As the upper part 
of the flow-front bulged forward, blocks as much as 3 meters in 
diameter became detached, and one after another rolled down 
the embankment. Many shattered as they rolled, or as they struck 
the base of the embankment, revealing red-hot glowing interiors. 
Occasionally. slabs several meters across peeled off the gray sco- 
riaceous flow-front, exposing patches of the red-hot pasty interior 
of the flow. At such times the radiant heat was so intense that 
even at a distance of 100 meters the observers’ faces and eyes 
were scorched, and cameras and other metallic instruments be- 
came too hot to hold comfortably. In contrast, during periods of 
quiet it was possible to make quick dashes directly up to the 
flow-front. The blocks rolling down the steep flow-front were 
accompanied by trains of finer incandescent debris, largely sand, 
and pale brown to red dust formed by pulverization of the frag- 
ments rose in clouds. The gradual advance of the front, at a rate 
of approximately 300 meters per hour, buried the fallen debris 
at its foot. 

At the highway movement in the Kaapuna flow stopped on 
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June 13, though the upper portions of the flow still showed some 
movement on June 14. On June 15 an aviator reported lava bubbl- 
ing from the lower 200 meters of the eruptive fissure, and a si- 
milar report was received on June 22. Glow was observed in 
the source area on June 23, but aerial observers on later days 
reported only abundant fume liberation. The eruption is believed 
to have ended on June 23. 


Area and volume of the lavas. 


The volume of lava poured out during the 1950 eruption 
of Mauna Loa and remaining above sea level is approximately 
387 million cubic meters. The amount that entered the sea is 
more difficult to determine, but it is estimated to have exceeded 
76 million cubic meters. The total volume of lava is thus prob- 
ably at least 460 million cubic meters. Probably between a third 
and a half of the total volume was extruded during the first 36 
hours of the eruption. The area covered by the flows above sea 
ievel is 90.4 square kilometers. 


Composition of the lavas. 


The rock ranges from basalt containing very few olivine 
phenocrysts, in the early lavas erupted along the upper portion 
of the rift, to olivine basalt containing many phenocrysts of oli- 
vine as much as 5 millimeters long and angular inclusions of 
dunite as much as 3 centimeters in diameter in the later lavas 
from the lower vents. 

In the vicinity of the vents most of the lava is pahoehoe. 
Especially along the upper portion of the rift the early lavas are 
very shelly and vesicular, and must have been rich in gas. The 
distal portions of all the flows are aa. Considering its great speed 


of advance, it is surprising that even the Honokua flow is very 
largely aa. 


Viscosity of the lavas. 


No direct measurements of viscosity of liquid Hawaiian lavas 
have been obtained, but observations on the speed of flow and 
dimensions of the channel during several eruptions have furnished 
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the basis for calculations of the viscosity. NICHOLS (27) and 
WENTWORTH, CARSON and FINCH (135) have shown that in any 
ordinary circumstances the flow undoubtedly is laminar in char- 
acter and that the Jefferys formula for laminar flow (27, p. 294) 
is applicable. The formula is 


Viren gsin Ah’ p 
3n 


where V is the mean velocity of flow, g is the coefficient of 
gravity, A is the angle of slope, h is the depth of the flowing 
liquid, p is the specific gravity of the liquid, and n is the co- 
efficient of viscosity, in c.g.s. units. 

The accompanying table lists the results obtained by calcu- 
lations based on observations by me during the 1940, 1942, 1949 
and 1950 eruptions of Mauna Loa and by T. A. Jaccar during 
the 1919 eruption (28, p. 2). The figure of 1.4 used by NICHOLS 
(27, p. 295) for the specific gravity of the flowing liquid is 
believed to be too low, and in all of the present calculations 
a specific gravity of 2.0 was assumed, on the basis that the 
average specific gravity of dense Hawaiian basaltic liquid pro- 
bably is about 2.65 and vesicularity of the liquid is probably 
seldom as great as 25 percent. 

The depth assumed for the flowing liquid in the channel 
of the 1919 flow is only 2 meters, as compared with 20 feet 
(6.1 meters) used by NicHoLs. My observations on the feeding 
rivers of Hawaiian lava flows support strongly the conclusion 
of R. H. Fincu (3) that the depth of the upper, rapidly mov- 
ing portion of the river is small. The lower portion of the stream 
is more viscous, much slower moving, and in effect constitutes 
a relatively stationary bottom beneath the fluid upper portion on 
which the observations of speed of flow and temperature are 
made. Estimates of the depth of the upper portion, used in the 
accompanying table, range from | to 3 meters. The speed ob- 
served at the surface of the flow undoubtedly is somewhat greater 
than the average speed throughout the upper fluid stream, and 
therefore the calculated viscosities probably are systematically 


somewhat too low. 
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The calculated viscosity of the lava in rivers issuing directly 
from the source cones in 1940 and 1942 is 3x 10° poises, and 
that in a cascade close to the vents in 1950 is 4x 10° poises. 
The viscosity in a cascade 0.6 kilometer from the vent in 1949 
is calculated to be 5 x 10° poises. Viscosity of the upper por- 
tion of the 1919 lava river 15 kilometers from the vents was 
7 x'10° poises, that of the 1950 river in a cascade 20 kilometers 
from the vents was 7x 10°, and that of the same river 20.5 
kilometers from the vents was | x 10‘ poises. Thus, as would 
be expected, there is a general increase in viscosity with increas- 
ing distance from the vents. 

The Honokua flow of the 1950 eruption advanced from its 
vents to the sea so rapidly that it may be considered as having 
behaved during that time essentially as a unit. On that basis the 
viscosity of its lava has been calculated as 2 x 10* poises. Un- 
doubtedly this figure 1s too great, because in much of its course 
the flow advanced through dense forest, and the resistance to 
forward motion presented by the trees must have greatly reduced 
the effective hydraulic radius. 

As pointed out by WENTWORTH, Chnaen and FINCH (35), 
because of considerable uncertainties in the measurements and 
the assumed dimensions, the results of such calculations indicate 
only an order of magnitude. For that reason the results have been 
stated only to the closest integer value of n in the notation 
nx 10". Even the orders of magnitude are of interest, however. 
They indicate that despite the occasional visual impressions of 
great fluidity reported by many different observers, the viscosity 
actually is many times greater than that of water, and far larger 
than the values of 10’ to 10? poises suggested by FINCH (4) and 
utilized by MINAKAMI (26, p. 496). The high viscosity is con- 
firmed by the slowness with which fragments of dense cold rock 
sink into the liquid when they are thrown onto the surface of 
even very ‘fluid appearing lava rivers. The viscosity of Mauna 
Loa lavas in rivers at a distance of about 20 kilometers from the 
vents and a temperature of about 940°C. is of the same general 
order of magnitude as that of the 1951 lava of Oo-sima volcano 
at about 1,100°C. (26, pp. 491-492), or of the most fluid lava 
of the 1947 eruption of Hekla at about 1,000° C. (1, pp. 17, 49). 
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Temperature of the lavas. 


During earlier eruptions of Mauna Loa no pyrometer was 
available. In 1942 I estimated the temperature of the lava foun- 
tains from their color at night to be in the vicinity of 900° to 
1,050° C. During 1949 an optical pyrometer was used to mea- 
sure the temperature of a very slowly moving aa flow in South 
Pit on February 5. Readings on incandescent material exposed 
deep in cracks in the flow gave a temperature of approximately 
700°C”. 

Approximately 75 readings were made with an optical pyro- 
meter of the disappearing-dot type during the 1950 eruption. Of 
these about 50 were made under favorable conditions during 
hours of darkness and are considered valid. A correction of 
20° has been added to the actual readings to compensate for the 
absorption of the material. The coefficient of absorption of Ha- 
waiian lavas is not known precisely, but it is assumed to be about 
the same as that determined by VERHOOGEN (32, p. 131) for the 
leucite-basanite of Nyamuragira. Corrected measurements on the 
dome fountain at an altitude of 2,560 meters (8,400 feet) on 
June 7 averaged 1,090°C.; measurements on the lava river in 
the nearby cascade ranged from 1,050° to 1,090°, averaging 
1,070°; and measurements on the glowing throat of an inactive 
spatter cone, at which gas flames were visible at night, averaged 
1,120°. Measurements on the lava river of the Kaapuna flow 
from points near the highway to the cascade 0.8 kilometer from 
the ocean ranged from 860° to 1,000°, and averaged 940°. The 
pyrometer readings were clearly influenced by the amount of crust 
on the river, and the true temperature is believed to have been 
about 970°. It appears, therefore, that during the early days of 
the eruption there was a decrease in temperature of the lava river 
of about 100° in traversing the 16 kilometers from the vents to 
the highway. 

On June 10 measurements on the glowing interior of the 
stagnant marginal aa field of the Kaapuna flow, where it was 
exposed in deep cracks, averaged 695°C. During 1949 lava 
with a temperature of 780° was found still to be capable of some 
movement, even on the very gentle slope on the floor of South 
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Pit; therefore it appears that Hawaiian aa flows at a distance 
from the vents probably become immobile under ordinary con- 
ditions at a temperature between 700° and 780° C. 


The subsidence at Kilauea during December 1950 


From mid-August until early December 1950 ground tilt- 
ing and genera! seismic conditions at Kilauea were normal. Sud- 
denly, on December 8, there began a rapid southwestward tilt- 
ing of the ground at the northeastern rim of the caldera and an 
eastward tilting at the western rim. During the next four days 
tilting amounted to 14.5 seconds of arc at the northeastern rim 
of the caldera and 22.1 seconds at the western rim. This tilting 
indicated a sinking of the caldera area of Kilauea volcano, with 
the maximum sinking near the center of the caldera, a short 
distance northeast of Halemaumau. The total radial distance to 
which the subsidence caused a tilting of the ground surface is 
not known. However, assuming a hinge line at the tilt measuring 
stations (about | and 2 miles from Halemaumau) and a uniform 
tilting, calculations indicate that the ground surface in the vicin- 
ity of Halemaumau sank about 0.7 foot. Undoubtedly the hinge 
line actually was much farther from Halemaumau. The distribu- 
tion of earthquake epicenters and surficial cracking of the ground 
indicate that an area several kilometers in diameter around Ki- 
lauea caldera probably took part in the subsidence. Also, the 
amount of tilting probably increased inward. It is probable, there- 
fore, that the maximum sinking of the ground surface exceeded 
one foot (13). 

The subsidence was accompanied by more than 650 earth- 
quakes between December 8 and 14. On December 10 alone, 
more than 200 quakes were recorded, and from December 8 
to 10 there were periods of several hours each day when shaking 
was so nearly continuous that it was not possible to separate the 
records of many small quakes. On December 8 most of the earth- 
quakes originated about 2 miles southeast of Kilauea caldera. As 
the subsidence continued there appeared to be a progressive shift- 
ing of the epicenters southwestward, and by the morning of 
December 9 many of the quakes were originating along the south- 
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west rift zone of Kilauea 6 to 10 miles from the caldera. Most 
of the quakes appeared to originate at depths less than 5 miles. 
Cracking of the ground surface occurred along a zone extending 
from about 2 miles southeast to 2 miles south of the caldera. 
Several short periods of continuous volcanic tremor, each of 
a few minutes’ duration, were recorded on December 10 and 
11, probably indicating movement of magma beneath the surface. 
There appears to be little question that the subsidence of the 
summit area of Kilauea was caused by a withdrawal of magma 
beneath it. It is not possible to state whether the magma shifted 
laterally into the rift zones or was withdrawn more or less vertical- 
ly, though the vertical withdrawal appears the more probable. 


Present status of the Hawaiian Volcano Observatory 


The Hawaiian Volcano Observatory was established in 1912 
by Dr. T. A. JAGGAR, who was then Chairman of the Department 
of Geology of the Massachusetts Institute of Technology. For the 
first 7 years of its existence the Observatory was supported partly 
by money provided by the Institute from its Whitney Fund for 
research in geophysics, and partly by money provided by the 
Hawaiian Volcano Research Association. The latter organization 
is a group of persons, largely residents of Hawaii and principal- 
ly business men, who are actively interested in the study of 
volcanoes. In 1919 the administration of the Hawaiian Volcano 
Observatory was taken over by the United States Weather Bu- 
reau. In 1924 the Observatory passed from the Weather Bureau 
to the United States Geological Survey, and in 1935 it was taken 
over by the National Park Service. In 1948 it returned to the 
Geological Survey. Currently it is a part of the Geological Sur- 
vey’s volcano investigation program, which includes also inves- 
tigations of volcanic disiricts in Alaska, the Aleutian Islands and 
mainland United States. 

The original location of the Hawaiian Volcano Observatory 
was on the northeastern rim of Kilauea caldera. The original 
building was financed by funds subscribed for that purpose by 
interested persons in Hilo. The Whitney Laboratory of Seism- 
ology, financed by money from the Whitney Fund, was a con- 
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crete vault situated beneath the Observatory building. It. still 
exists, but the Observatory building was demolished in 1941 to 
make room for a new hotel building. At that time the Observa- 
tory offices were transferred to a building about 700 feet from 
the northeast rim of the caldera. In 1948 the offices of Hawaii 
National Park were moved into the building then occupied by 
the Observatory, and the Observatory was moved to a site on 
the western rim of Kilauea caldera whence there is an excellent 
view of the caldera, part of the east rift and most of the south- 
west rift of Kilauea volcano, and the entire profile of Mauna Loa. 

Dr. T. A. Jaccar, founder of the Hawaiian Volcano Ob- 
servatory, remained its director until his retirement in 1940. He 
was succeeded in July of that year by R. H. FIncH, who in 
turn was succeeded in February 1951 by the writer. 

At present the Hawaiian Volcano Observatory is operating 
six seismograph stations on the island of Hawaii, and four tilt 
measuring stations in and near Kilauea caldera. Three additional 
seismograph stations are under construction on the island of Ha- 
walt, and a former station on Haleakala volcano, on the island 
of Maui, is being reactivated. These four new stations probably 
will be in operation by the early part of 1954. A program of 
magnetometry also is under way on Kilauea volcano and adjacent 
parts of Mauna Loa. 
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during the first night of the eruption, On the right a stream of lava is spill 


fissure and lava flows poured out 


pit crater, Lua Hohoau. 


Fig. 2. - View looking northea 


Ss. 


U. 


Pity, JIU 
Syn A. MacbonaLp — Activity of Hawaiian volcanoes during the years 1940-1950. 


ig. 3. - Lava fountains on the floor of Mokuaweoweo caldera, April 9, 1940, seen from the 
| southwestern rim of the caldera at nearly the same location at which the sketch in 
figure 3 was made. The fountains average about 25 meters high. A river of lava 
is flowing down the side of the cone toward the camera. Between the river and the 
left-hand end of the fountain chain is the spatter-covered renmant of the nearly buried 


cinder cone of 1914. 
Photo by G, ©. FAGrRLUND, National Park Service. 
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7. - Lava fountains building spatter conelets at the vents of the principal lava flow of 1942, 


on April 28. The conelets at the center are about 5 ineters high. 
| Photo by G, 0. FaGERLUND, National Park Service. 
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Fig. 8. - Source fissure of the upper flow of 1942, at 3,950 meters altitude on the northeast rift 
zone of Maura Loa, after the eruption. Much of the early pahoehoe in this area 
| had a pumiceous surface. 
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ig. 9. - Cone and lava fountains at 2,800 meters altitude on the northeast rift zone of Mauna 
Loa, May 2, 1942. The higher parts of the cone are about I7 meters high. The 
pahoehoe between the camera and the cone was formed during the first few hours of 
activity at this vent, 
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Fig. 10. - Lava fountains, and cinder and spatter cone, ait the 2,800-meter vent. May 3, 1942. 
The ejecta become darker as they cool. The larger ejecta are about a meter across. 
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Fig. 12. - View looking southwestward across Mokuaweoweo caldera on the morning of January 7, 
1949. In the right foreground a chain of lava fountains lies along the eruptive fissure 
near the center of the caldera and sends a flow of lava to the left. In the middle 
distance the fissure transects the cinder cone of 1940, and beyond it extends up over 
the southwestern wall of the caldera. 


Official photograph, U. §. Navy. 
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Fig. 13. - The eruptive fissure extending up over the 
and down the southwest rift zone cf Mauna Loa, on the morning of January 7, 1949. 


In the foreground a flow is spilling over the edge of the South Lunate Platform 
onto the main caldera floor. 


southwest wall of Mokuaweoweo caldera 


Official photograph, U. §, Navy. 
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Fig. 14. - The eruptive fissure in the upper portion of the southwest rift zone of Mauna Loa, 
on the morning of January 7, 1949. Mokuaweoweo caldera is in the background. 
the fissure have built a spatter rampart, and flows are pouring west- 


Fountains along 
ward from them, 
Official photograph, U, 8. Navy. 
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Fig. 16. - Cinder and spatter conelet, partly veneered with pahoehoe lava, in the crater of the 
large cinder and pumice cone at the southwest wall of Mokuaweoweo caldera, May 7, 
1949. Part of the cinder and pumice cone is visible on the left, and in the background 


is the 1940 cinder cone and the floor of the caldera. 
Photo by JOHN BONSEY 
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‘ig. 18. - The Kaohe flow reaching the ocean, just after noon on June 2, 1950. The bright 
edge of the flow has just touched the water and is starting to form a column of 
steam. A grove of cocoanut trees is burning just to the left of the steam column. 

Photo by Hilo Photo Supply Co. 
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Fig. 19. - Steam clouds rising from the three western lava flows where they reach the sea, 
June 3, 1950, seen from the north. Smoke is rising from the right-hand (Kaapuna) 
flow where it is burning vegetation on the mountainside. 

Photo by Hile Photo Supply Co. 
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. MacbonaLp — Activity of Hawaiian volcanoes during the years 1940-1950. 
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